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Wrinkles in Electric Lighting—No, II. 


By Lewis F. Lyne. 
SELECTION OF GROUND FOR A STATION AND 
LINE CONSTRUCTION. 





In the construction of a line of wires for 
electric lighting purposes the first step to be 
taken is to canvass the district to be lighted 
in order to see who will take lights and 
where they are to be located. After suitable 
guarantees have been secured from prospect- 
ive consumers the next step is to select a 
site for the station. 

If it is intended to operate both arc and 
incandescent machinery, as is the case in 
most instavces at the present day, the station 
should be located as near the center of the 
di-trict as possible, even though the cost of 
lots may be much greater than in the suburbs 
of the town or city. The difference in cost 
of real estate is to be weighed against the 
cost of copper forthe construction of lines or 
conductors. A careful estimate of the cost 
of conductors must be made, reaching from 
the different parts of the district to be lighted 
to the ites selected for the station, then by 
a comparison of the difference between cost 
of conductors and real estate it becomes a 
very easy matter to determine which is the 
most economical. 

Another very essential consideration in the 
selection of ground for an electric light 
station, is in securing sufficient ground to 
allow an increase of facilities for furnishing 
light. A mistake in this direction is too 
often made, to the dissatisfaction of the 
superintendent and at the expense of the 
stockholders. It isa very costly process to 
he compelled to move just as the business 
begins to exhibit signs of a healthy state, 
and to move machinery makes sad havoc 
with the dividends 

Where arc lights only are intended to be 
furni-hed it is not so necessary to locate near 
the center of the district to be lighted as in 
the case of incandescent lighting, because 
for arc lights the conductors, which, in the 
majority of instances, are of No. 6 copper 
wire, are not so expensive as the larger ones 
used for incandescent lighting; therefore, in 
such cases, the advantage of the low price of 
real estate may be taken. I would say further, 
in this connection, by all means avoid, if 
possible, building upon ground that requires 
the driving of piles for a foundation. Many 
times this admonition is disregarded and the 
careless ones soon pay for their indiscretion 
in bills for repairs to machinery. Of course 
I understand that there are localities where 
whole cities are built upon piles, and my 
remarks are not intended to apply in such 
cases, but there are towns that are built 
partly upon natural and partly upon made 
ground. In such instances build upon the 
natural ground if possible. Having deter- 
mined upon the site for the station, then 
secure the right of way or a franchise for 
erecting poles and running the wires. After 
this has been done the wishes of the property 
owners, in front of whose premises the poles 
are to be erected, should be consulted. The 
city or town lamp-posts should be at first 
located by the proper municipal officials, but 
according to the best authorities this does 








not give the electric light company the right 
to disfigure an individual’s premises or in 
any way obstruct the front of his buildings. 
After that the line poles should be located. 
These poles should be not more than 125 
feet apart unless the circumstances are such 
that poles cannot be placed so nearly to- 
gether. Ia such instances higher poles must 
be used, and the wires placed farther apart 
than in the regular way. A _ gentleman 
having a fine building does not wish to have 
an unsightly, crooked pole placed in front of 
his premises, and may be expected te make 
an obstinate fight when the attempt is made 
to tear up his new flag stones for the purpose 


of erecting a pole which will ruin the appear- | 


ance of his property. Such individuals 
ought to be consulted, and if this course is 
taken, althouga the person may be very 
unreasonable at first, he will generally come 
to reason at last unless he is heavily encum- 
bered with gas stock. If such is the case 
there is only one of two things to be done, 
viz., fight him or cross the street. 

I had an experience with a gentleman who 
had just bad a concrete puivement laid in 
front of his new building, and when inter- 
viewed in reference to having a lamp-post 
placed upon his corner, he said ‘‘ no” very 
emphaticaily. I tried to reason with him in 


regard to the style of post and the manne 
of placing it, but all tono purpose. The 
principal argument he advanced was, that he 
would not have his new sidewalk torn up 
by setting poles and replacing the same when 
This was of course a knock-down | 


rotten. 
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argument, but I quickly sketched upon a 
piece of paper,. a plan which at once con- 
vinced him that it was all right, and in three 
days 1 had the lamp-post in place. Since 
then I have had occasion in many instances 
to use the same plan in surmounting various 
obstacles. I will describe it. 

I had a pattern made of the form shown in 
Fig. 1. It consists of a cast-iron tube, 8 inches 
diameter inside, 24 inches long, with a flange 
24 inches square and 1 inch thick to form 
the base. The collar about the top was 1 
inch thick, and the rest of the tube $ inches 
in thickness, This casting had a hole 4 
inches in Ciameter through the base, to sup- 
port the end of the core in casting. This 
casting was imbedded in the sidewalk and 
the collar at the top allowed to project } 
mch above to keep the water from running 
from the sidewalk into the hole. I had the 











mason take specia! pains in doing his work 
well, so that when the casting was imbedded 
in the concrete, one would not know that 
the walk had been disturbed. I then bad a 
nice, straight, pine lamp-post made to fit the 
hole in casting, which, when erected, was 
more ornamental to the property than other- 
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wise. The owner was pleased with it and 
went so far as to compliment me upon the 
execution of the work. Had I undertaken 
to fight him I would never bave put a pole 
in front of his premises. 

I have had to use the casting shown in 
Fig. 1 in cases where there was but 18 inches 
to 24 inches of soil upon solid rock, and 
where it would have cost a large,amount to 
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blast out a hole to set a pole. I simply 
cleared off the surface of the rock and se: 
these castings in a bed of Portland cement 
concrete and the casting became a part of the 
rock itself. Most men would either have 
blasted the rock or by main force have 
picked a hole into it with bars. 

This form of base for holding poles is far 
preferable to that of placing the casting 
above ground and bolting it to the top of 
flags, where it appears so unsightly. 

t had occasion to run a line of poles 
through a street where there were coal vaults 
in front of almost every building and where 
there was not dirt enough in which to dig a 
post hole, so I resorted to the casting shown 
in Fig. 1, and had it set into the masonry of 
the vaults. Now when a pole rots at the 
bottom, all I have to do is to pull the old one 
out and put another one in without disturb- 
ing the sidewalk In setting line poles, it 
is best to place them on the line between two 
lots, when possible, as both property owners 
are then much better satisfied than when 
they are placed in front of a door or window. 





Patting the Wires Out of Sight. 

The Subway Commissioners’ meeting last 
week was attended by all three members of the 
Board. Dr. Ledoux, the chemical expert, re- 
ported that zinc tubes could be used in the 
conduit. Supt Beckwith, of the Metropoli- 
tan Telephone Co., informed the Commission- 
ers that his company was taking measures to 
remove its wires and poles from thesurfacein 
Sixth avenue and lay them in the subway, so 
far as completed, between Twenty-third street 
and Central Park. He also asked permission 
to substitute new poles for a number of old 
and half-rotten ones in Essex and Hester 
streets, unless the commission was likely to 
furnish underground accommodation in that 
neighborhood very soon. The request was 
referred to Engineer Kearney. Mr. Lauter- 
bach reported in behalf of the construction 
company that work would begin this week 
on a subway through One Hundred and 
Twenty-eighth street, from Third to Fourth 
avenue, which, connecting with the cables 
of the Western Union Company, strung 
on the elevated railroad structure, would 
enable that company to put all its wires 
out of sight. The Park Commissioners re- 
fused permission to lay conduit through 
City Hall Park, and a diferent route was 
selected. 

—— ie 
The Electrical Supply Company. 

There is an activity in the electrical busi- 
ness that is very gratifyimg to those houses that 
aim to keep in the front ranks in the matter 
of supplying the electrical trade with what- 
ever it demands. One of the earliest, and to- 
day one of the best-known houses in the 
trade, is the Electrical Supply Company, 
with factories at Ansonia, Conn., and large 
storehouses and agencies in New York and 
Chicago. Recently a handsome and ex- 
haustively illustrated catalogue, full of 
muca that is valuable and important 
in the matter of electrical information 
and electrical construction, has been is- 
sued, and will be sent to all inquirers. In 
no one branch of their business is the New 
York house (17 Dey street, Mr. H. P. Hun 
gerford, agent) busier at the present time 
than that of furnishing annunciators, illus 
trations of which appeared in a recent num- 
ber of the ELEcrrican Review. Vibrating 
bells, also, are now called for, the one ilus- 
trated on this page being in much demand, 
as it does most excellent work with little bat- 
tery power. The portable electric light 
current galvanometer, in polished mahogany 
cases complete, every instrument being 
tested and calibrated by Prof. Ayrton or 
Prof. Perry, is an instrument that measures 
directly in amperes the strongest electric 
light currents witnout calculation or refer- 
ence to any table; it is very ‘‘ dead beat,”’ 
that is, sudden changes in the strength of the 
current are accurately indicated, and the 
readings are unaffected by changing the po- 
sition of the instrument. In addition, the 
accuracy of the readings can at any moment 
be checked by the employment of only a 
single cell, in tre fcll-=1:g way: The thick 
wire coiled round the needle, and through 
which the electric light current circulates, is 
in reality a strand or little cable, composed 
of ten insulated wires, and which are usu- 
ally joined in multiple arc by means of the 
little commutator seen in the figure. But by 
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one-quarter turn of this commutator the 
wires are joined in series, and now any de- 
flection is produced by exactly one-tenth of 
the current previously producing the same 
deflection. To check, then, the value, in 
amperes, of a strong current producing any 
deflection, it is only necessary to ascertain the 
strength, in amperes, of the weak current 
producing the same deflection when the wires 
are in series; or, indeed, any other deflection 
will do equally well, since the coils are so 
placed that the strength of a current is 
directly proportioned to the deflection it pro- 
duces. Complete instructions for using the 
galvanometer, which is illustrated in this 
edition, are given in the catalogue. 
——_egp>e—_—__ 
On Distributing Electricity by Trans- 
formers. * 


*Paper taken as read before the British Association 
at Birmingham. 





BY CHARLES ZIPERNOWSKY. 





After a brief reference to the severa) at- 
tempts that have been made to overcome the 
difficulties in the way of lighting a consider- 
able area by means of electricity since the 
subdivision of the electric light has become 
an accomplished fact, the author points out 
that a practical system of distributing elec- 
tric energy over a large area can only be 
based upon the use of high tension currents 
for conveying the energy from the genera 
ting centers, in combination with some mode 
of reducing the high tension to the limits of 
difference of potential which can be made use 
of without danger or difficulty. This limit 
is at present about 100 volts. Many methods 
have been suggested for meeting these con- 
ditions. 

Thus a counter electromotive force can be 
introduced into the high tension circuit, as in 
the case of accumulators, and the terminals 
of such a device connected with the lamps, 
etc. This cost is, however, a great defect of 
the system, and the high tension curreut 
which exists at each lamp might lead to fatal 
consequences. 

After referring to the electric transmission 
of power as another means of overcoming the 
difficulty, the author discusses the use of in- 
duction coils or ‘‘ transformers ” in some de- 
tail, tracing their use in the first instance to 
C. W. Harrison in 1857. Among subsequent 
workers Ja lochkoff, C. T. Bright, Fuller, 
Varley, Haitzma Enuma, Gaulard and Gibbs 
are mentioned ; and he points out that the 
want of success was in grcat part due to the 
fact that the transformers were connected up 
* in series—an arrangement which is only suit- 
able for use with an invariable number of 
lamps in any one secondary circuit, or when 
each transformer supplies only one lamp. 

Besides considerations in regard to cost, 
the conditions to be satisfied by a system of 
electric distribution are stated as follows : 

1. Perfect independence of the several con- 
sumption devices. 

2. Absolute and relative economy, so that 
the consumption of energy is in proportion 
to the number of lamps in use. 

3. All regulation to be concentrated at one 
central station. 

The author then proceeds to describe the 
method he has devised in conjunction with 
M. Max Déri, and, with the assistance of 
M. O. T. Blathy, to satisfy the above con- 
ditions. 

This is based on the fact that, with a con- 
stant primary tension, the secondary one will 
vary only in proportion to the internal resist- 
ances of the coils ; and as the resistance of 
each coil is less than one per cent. of the ex- 
ternal resistance, the secondary tension will 
not vary more than two per cent., whatever 
be the intensity of current supplied to the 
consuming device. Constancy in the pri- 
mary tension at the transformer terminals is 
secured by connecting them in multiple arc 
with the main line, and the arrangements 
are such that current and tension are dis- 
tributed in the primary circuits, much as in 
a low tension direct supply system, the 


transformers simply acting as tension reduc- 
ing devices 
Instead of the old Ruhmkorff coil pattern 


of transformer a form is adopted such that 
the lines of magnetic force circulate entirely 


Ladies Shaved by Electricity. 





in iron, or as nearly so as possible, by which| A sIMPLE OPERATION TO REMOVE MOUS- 


arrangement a considerable economy of mag- | 
netizing force is effected and other advanta- | 
ges are ut the same time gained. Two forms | 
of transformer made on these principles are | 
described, as weil as the self-regulation of | 
alternating current machines, which is espec- | 
ially valuable in installations of moderate size 

This system is at present in use in the 
towns of Gerona in Spain, Lucerne, in M1- 
lan, and stations are in course of erection in | 
Turin and Rome. The arrangements for the | 
last named are explained in detail and illus. | 
trated by a diagram, and the author con- | 
cludes by pointing out that, although the} 
last word has not yet been spoken in relation 
to the distribution of electricity over large 
areas, the above system is the only one with 
which he is acquainted that approximates to 
the fulfillment of an ideal distribution. 
ne 

Lighting a Theater. 

Probably the most important investigation 
this year has been made by Dr. Breslauer, 
in Berlin. The question was to determine 
the difference, if any existed, between the 
effect of illumination by gas and that of 
electrical light on the air in a large crowded 
building. For this purpose the Royal Thea- 
ter, in Munich, was selected, and the ex- 
periments were made with that thoroughness 
with which they are usually undertaken by 
German scientists. 

The air was examined in the parquet, 
the gallery and the center of the latter, and 
observations were made while the house was 
full and when empty. The results were as 
follows: With electric tight and with gas 
the increase of temperature noted from be- 
ginning to end of play was: 











Electric Gas. 
light. 
In parquet... sigissenc eee 25.1 
Ee Cee rr 8.1 26.1 
Center of gallery..............9.3 26.7 


The percentage of carbonic acid per thous- 
and volumes of air was : 


Electric Gas. 

light. 
| 3.926 
eo ee 0.870 3.151 
Center of gallery.......... 1.178 4.353 


Under the effect of gas the percentage of 
carbonic acid increased, therefore, above the 
limits of safety from 1.81 to 3.35 per mille. 
Many other observations concerning the 
percentage of watery vapor, etc., were also 
made ; but we simply mention their result, 
together with the investigator’s resume of the 
whole. 

1. The air with electrical illumination 
does not reach in a theater the former high 
temperature, a fact especially of advantage 
to those frequenting the gallery. 

2. The air remains purer; it contains far 
less carbonic acid, and almost no smoke 
particles. 

3. There is no longer so much moisture 
added to the air as used to be the case with 
illumination by gas, and the less the per- 
centage of moisture in a crowded room the 
more agreeable will be the air to persons 
living in it, and the less favorable will be the 
conditions for the development and the 
propagation of pathogenic germs, especially 
if the moisture diminishes in the same ratio 
as the temperature sinks, always occurring 
under the effect of the electrical light. 

4. The quality of the air has become a far 
more uniform one in all parts of the house, 
while with illumination by gas the air be- 
comes the hotter, the more moist and the 
more impure the higher situated the seats are. 

For hygienic purposes in the same theater 
another alteration has been made, viz., the 
substitution of more opaque glass for the 
globes of the electric light. Though the 
illuminating power has diminished under its 
use from 20 to 25 per cent., the effect on the 
eyes is less injurious, as it produces a pecu- 
liar vellow light very agreeable to the eyes. 
—Medical and Surgical Reporter. 


—— +m 
*,* Brockton, Mass.. will put in a small 
Western Electric multiple board. The de- 





mand for trunk line service necessitates this 





improvement. 


TACHES FROM FAIR FACES. 





A permanent removal of hair from the 
face of a lovely or unlovely woman has here- 
tofore been considered an impossible achieve- 
ment. To make the hair grow on the bald 
pate of an elderly gentleman has always been 
a doubtful experiment, some asserting that it 
can, others that it cannot be done, but the 
eradication of hair was considered impossi- 
ble. Now the removal of hair, even a big 
moustache, an imperial, and whiskers, can be 
taken off without leaving a trace or scar. 
Moreover, when properly performed by an 


| expert electrical surgeon or surgical electri- 


cian, whichever you choose to call the oper- 
ating doctor, not a hair ever grows there 
again. 

Yesterday I saw the operation performed 
by Dr. W. H. King, says the correspondent 
of the V. Y. Sun, and was enlightened at 
the same time as to how the electrical current 
was applied and made to do its work. In 
the first place, a pretty young girl of about 
19, who was the subject of the operation, 
took her seat before a large window in the 
doctor’s operating chair. She was a little 
nervous at first while the doctor was chang- 
ing and arranging his galvanic battery. A 
fine needle, made especially for the purpose, 
was carefully inserted into the skin of the 
young lady’s upper lip, just where the first 
hair to be eradicated grew. 

‘“The needle is now in the hair follicle 
itself,” said the doctor. ‘‘ You see she has 
not flinched. It has given her no pain to 
indent the needle, for it is too sharp and fine 
to be felt. Now I will connect the needle 
with this negative pole of the battery, just so, 
while this positive pole is connected with 
this flat piece of metal, an electrode, placed 
on her cheek. It can be placed on any part 
of the body, the object being simply to com- 
plete the electric current.” 

‘* Ah, it stings,” cried the young girl, but 
she did not move. 

‘* Tt is more or less painful,” continued the 
doctor, after a little soothing attention to his 
patient, ‘‘according to the location of the 
hair on the face and the nervous sen- 
sibility of the patient. Look here; now 
there is a little frothing around the needle. 
I will withdraw it and ”—— 

He withdrew the needle and lifted out the 
hair without giving the young lady any puin. 
Quickly inserting the needle in another fol- 
licle he repeated the operation, and this time 
the patient only gave a slight shiver. She 
smiled and said : 

‘Tt is less painful or I have become accus- 
tomed toit. Go on, doctor.” 

The operation was continued, the operator 
taking out trom about five to ten hairs every 
minute. This was continued for thirty min- 
utes, the length of time allowed by Dr. King 
for each sitting, both patient and physician 
needing rest after thatlengthoftime. While 
the operation was going on I interviewed 
the doctor thus : 

‘* How long has it been since this operation 
was performed ?” 

‘“‘Dr. George H. Fox, some eight years 
ago—I think it was in 1878—read_ before the 
New York State Medical Society a paper on 
the subject of the permanent removal of 
hair by electrolysis. Since then most of the 
electricians in this city have been making 
use of Dr. Fox’s process. With only slight 
variations, the operation is practically the 
same as that first described by Dr. Fox.” 

“*Ts it a difficult or dangerous operation?” 

‘Neither difficult nor dangerous in the 
hands of a good electrician. It requires fine 
eyesight, a good light, a steady hand and 
nerve, and great patience on the part of the 
operator as well as the patient. If operated 
by a skillful surgeon, it can be performed in 
about as many sittings as will be required to 
take out from one hundred to two hundred 
and fifty hairs a day. One sitting a day, 
half an hour long, is all that a judicious op- 
erator will allow.” 

‘* Will not some of the hairs grow again.” 

‘*Yes,a few. If the operator has skill 
and experience, there will probably be a 





growth of from five per cent. to ten per cent. 
of the hair removed. Ifa tyro performs the 
operation, perhaps thirty or fifty per cent. 
will return. Then it will be only necessary 
to repeat the operation.” 

*« Ts the operation frequently performed ?” 

** Yes ; as it becomes known it is more fre- 
quently called for, and the practice is on the 
increase.” 

** Does it leave a scar ?” 

‘Not unless the hair is coarse and deep 
set. Then there will be marks that will not 
disappear under a week perhaps, and per- 
haps in a few days. If the hairs are fine the 
electrolysis will not cause more than a slight 
redness, which will disappear in a few 
hours.” 

The young lady who had been operated 
upon seemed willing to have all of the hair 
removed in one sitting. About one-half had 
been taken off, or *‘ lifted out,” as the Doctor 
expressed it, before she rose from the chair, 
but Dr. King said that he never permitted 
a patient to sit for the operation longer than 
half an hour. So she reluctantly put ona 
thick veil to hide the half moustache which 
remained on her pretty face. Of course she 
promised to return next day for the comple- 
tion of the electrolysis, and of course she 
kept her promise. B. 

a eee eee 
Are Light Carbons. 

We take pleasure in heralding what seems 
a marked bit of progress in arc-lighting. In- 
ventors have run theirlightning gamut from 
the dynamo to the lamp, embellishing here 
and there with the staccatos of regulators, 
cut-outs, clutches, circuits, until the bare 
history of it all makes a large library. A 
march of progress it has been truly, but the 
wayside is strewn with the skeletons of de- 
funct ‘‘improvements,” and every dynamo 
and lamp factory bas its graveyard. Many 
an inventor has torn his hair and racked his 
brain to think where was the missing link in 
his lamp. Try how he would, it would get 
cranky. Now the clutch did it, anon the 
shunt, another time the ratchet, and some- 
times in despair the ‘‘ pesky dynamo” would 
get the blame. Mental torture overcome by 
patient perseverance would finally end, and 
the lamp with its praises sounded aloud 
would go forth, but the cruel knife of public 
criticism would hack it to pieces—a dismal 
failure. 

Let any such inventor who has weathered 
the storm and shed the caul of inexperience, 
speak now, and he will say it was all the 
fault of the carbons, and he will be generally 
right ; for his lamp had no serious defect, 
but his carbons had many. 

Carbons are responsible for a vast amount 
of trouble to the electrical engineer and in- 
ventor. Volumes have been written about 
dynamos and arc-lamps, but the subject of 
carbons seems to have been reverenced by 
writers as a sacred cryptogram, whose mys- 
teries it were anathema to reveal. Yet per- 
haps to-day the carbon pencil is the most 
important bond between electric lighting and 
financial success in its exploitation. 

Natural gas is a queer thing. First we 
learn of it escaping for years in vast quan- 
tities from abandoned wells or ‘‘ dry holes” 
in the oil regions of Pennsylvania. Then 
suddenly it begins to play an important part 
in the great manufacturing industries of the 
gas region, and now hundreds of big gas 
wells are pouring their long pent caloric into 


tens of thousands of seething furnaces in the 
Pittsburgh district; and with magnificent 
results practically and financially. It is a 
perfect fuel, and far the cheapest known. 
For the carbon maker it has an especial at- 
traction, because so fine an agent in baking. 
Several are now applying the gas to heating 
their baking furnaces. 

But the Solar Carbon and Manufacturing 
Company have gone many steps further. 
Owning a large tract of land in the gas terri- 
tory, they drilled and now have two enor- 
mous gas wells, and have millions of cubic 
feet of gas daily at command. This gas isa 
pure hydrocarbon, and the daily output of 
one well means tons upon tons of chemically 
pure carbon. It is obtained in an absolutely 
pure state directly from the gas by the pro- 
cesses controlled by this company, and is in 
appearance more like large masses of black 
flint than anything else we know of. It is 
extremely hard and dense. Natural gas is 
used throughout. x. P. 
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Electricity in Nervous Cardiac Palpi- 
tation. 

Meyer, Remak, Huchard, Eulenberg, 
Ziemssen, and others advocate galvanism 
applied in different ways for the relief of 
nervous palpitation, and Duchenne advocates 
faradization. The latter, however, has failed 
in most cases ia the hands of others than 
Duchenne. The experiments of Ziemssen 
show the effect of the constant current on 
the heart to be like that on striped muscle, 
and the poles applied to the thorax are as 
efficacious as in any other manner. 

As stated in our last review, we do not 
favor direct electrization of the heart as de- 
scribed in that paper ; but the anode may be 
placed on the neck (auriculo-maxillary fossa), 
the cathode over the precordia. Skorcezew- 
ski, in a paper on this subject, noted dimin- 
ution of the apex-beat of from ten to thirty 
pulsations in a few minutes under galvanism. 

-Leitschrifi fur Therapie. 

a 
Electrical Dosage, 

At the recent meeting of the American 
Neurological Association much discussion 
was had, without coming to any conclusion, 
as to dosage, thickness of rehophore cov- 
erings, shape and size of rheophores, etc., 
all of which is hardly worth discussing. A 
reliable milliampere-metre, such as Fleming’s 
or Barrett’s, should always be included in 
the circuit when using galvanism, and the 
matter of thickness of coverings is simply 
one of resistance to be overcome by potential. 
A thin cover is justas good for most pur- 
poses as a thick one, and entails no waste, 
and, provided that the current is not ‘‘ very 
strong” (seventy-five to one hundred and 
fifty milliamperes), the lighter the cover the 
better. Caustic effect being avoided, we 
need care little for the points discussed, and 
the ultra refinement of theoretical electricians 
simply befogs inexpert men, who see in such 
disquisitions imaginary difficulties in practi- 
cal work.— Ha. . 





> 
A Few Remarks by a Gas Journal. 

We find the following in our highly es- 
teemed contemporary, the Progressive Age and 
Water Gas Journal, of Philadelphia, which 
would indicate that there is not that fraternal 
fecling among the gas journals that all lovers 
of peace—and gas—should expect: 

*‘In a late issue of our esteemed contem- 
porary, the ELectricaAL REVIEW, we find 
an editorial on * Electricity 0 Gas’ In this 
article the writer urges that ‘there should 
not be any conflict between gas and elec- 
tricity as illuminating agents—our contem- 
poraries in the tield of gas journalism to the 
contrary notwithstanding.’ The REVIEW 
recites the lessons taught by this journal, all 
of which are perfectly familiar to our readers, 
and earnestly advocates the harmonious 
working of gas and electric lighting com- 
panies. We are glad to see so able a paper 
as the ExLecrricaL REVIEW taking this 
sensible view on behalf of the electrical 
interests, and we welcome it to our standard. 
We were long ago convivced that our posi- 
tion in this matter was the true one, and 
hence it is that we have sought to bring 
about harmony between the two tnterests. 
ir the Revrew will continue in its good 
work, ant do for the electric light what the 
Progressive Age has and will continue to do 
for the gas fraternity, a vast amount of time 
and money will be saved to both sides. We 
are indeed gratitied to see our contemporary 
traveling in the direction long since pointed 
out in these columns, still we feel like chid- 
ing it, for our position ought to be too well 
known to the Review for it to not make an 
exception of this journal in referring to ‘ gas 
journalism’ as generally menacing the elec- 
tric light. 

‘*We are well aware that all gas journals 
have not reached that liberal and independent 
station that characterizes the policy of this 
paper—for one, that ancient and fossilized 
organ of an antiquated and barbarous method 
of gas manufacture, has sought in eve 
manner to belittle the electrical people, an 
the Review could quite properly stigmatize 
it as a clog on the wheel of progress, but we 
would shield the old Laughing Gas Journal 
from the shafts of so sprightly a journal as 
the Revirw, and respectfully urge it not to 
be too severe on that ancient organ; a sudden 
shock to it might be productive of disastrous 
resulis, and therefore we caution our con- 
temporary to not mind the tirades of the 
poor old L, G. J., that is in its dotage and 
entirely harmless. We should have sym- 
pathy with its whimsical notions; it entirely 
lacks the vein to grasp a progressive idea. 
Hlence we beg the ttEvIEwW to tread lightly 
in the ‘Hall of Mourning.’” 





The Nature of Earth Currents. 


M. Landeren, says Engineering, a French 
savant, has for years past been making ob- 
servations on the nature and role of earth 
currents at the city of Tortosa, and some of 
his remarks thereon are worthy of note, He 
believes that he has discovered the existence 
of telluric currents produced by the wind; 
and he finds that the direction of the currents 
change during whole months at a time. 
From various experiments with aerial lines, 
a Mascart electrometer and galvanometers, 
he obtains the result that when the telluric 
current and the wind are both in the same 
direction, or if the angle their directions 
form is under a right angle, the deflections of 
the observing instrument are of the same 
sign; but when the wind is directly opposite 
in direction to the current, or at an angle 
over a right angle, the deflections are of a 
different sign. He concludes that the poten- 
tial of the telluric current is very feeble, and 
that the wind electrifies the earth, rather 
than the wire, and develops in the earth a 
current of the same direction as itself, flow- 
ing through the soil over a large cross-sec- 
tion. While upon this subject we may 
mention a published report from America 
for the truth of which, of course, we cannot 
vouch) to the effect that Mr. Edison is occu- 
pying his mind with the problem of utilizing 
earth currents for telegraphic purposes. How 
he is to do it without the use of aerial wires 
is one of the mysteries of the report in ques- 
tion. 

——_- > e—_- 


Possibilities in Railroad Speed. 





WILL IT REACH THE RATE OF 300 MILES AN 
HOUR ? 





When George Stevenson asserted his ability 
to run passenger coaches at a speed of twelve 
to fifteen miles an hour, scientific and practi- 
cal men deemed him fi for a lunatic asylum, 
but time has shown that trains may be run 
at a much greater velecity without materially 
adding to the dangers of railway travel. 
lhe flight of the fast express on the Penn- 
sylvania railway is a marked example of the 
possibilities in the way of sustaining high 
rates of speed. This road now runs the 
fastest train in America. Nine hundred and 
twelve miles, including seven stops, are 
accomplished in 25$ hours, and the average 
time is 36.30 miles an hour. A portion of 
the distance is run at the rate of 75 miles an 
hour. At a speed of 60 miles an hour the 
driving wheels of the locomotive on this 
train make 258} revolutions a minute. Wil 
liam Vanderbilt’s spurt of 81 miles in 61 
minutes on the New York Central is de- 
clared to be the highest rate of speed ever 
attained in this country, but this speed was 
not a surprise to good engineers, many of 
whom are firm in the belief that 100 miles au 
hour will yet be accomplished on American 
roads. 

Thirty-one years ago Colonel Meiggs read 
a paper before the New York Farmers’ Club 
on ‘Future Traveling,” in which he ex- 
pressed the belief that railroad cars could be 
safely propelled by steam at the rate of 300 
miles an hour. He said : 

‘The Emperor of Russia has taken the 
first great step toward what I deem the ulti- 
matum of railroad travel. Instead of cut- 
ting what I call a mere drill through the 
country and going «round everything in the 
way for a straight line, he has cut a broad 
way for 500 miles, from St. Petersburg to 
Moscow. He has made it all the way 200 
feet wide, so that the engineer sees every- 
thing on the road. This is part of the 
future: The railroad from point to point 
with a mathematical line ; the rails ten times 
stronger than are now used; the locomotives 
on wheels of far greater diameter; the gauge 
of a relative breadth ; the signals and times 
perfectly s ttled; the roads on both sides dur- 
ing the transit of trains having the gates of 
the walls allclosed. Then, instead of travel- 
ing 100 miles an hour, we shall more safely 
travel 300 miles an hour.” 

One of the latest efforts at improvements 
in locomotives -is that of a Frenchman 





named Estrade, who has constructed an 
engine which he calls La Parisienne, which, 
whea watered and fired, weighs forty-two 
tons. Its driving wheels, six in number, are 
8} feet in diameter. The cylinders are on 
the outside, with valve boxes on the top. 
The diameter of each cylinder is 7} inches 
and the length of stroke is 2 feet and 34 
inches. This engine is built for high speed 
and will carry a pressure of 200 pounds to 
the square inch above the atmosphere, or an 
absolute pressure of 215 pounds. Estrade’s 
engine is designed to run at the average rate 
of seventy-eight miles an hour.—Sun Fran- 
cisco Chronicle. 


— ~~ 
What they Call Improvement in Business 
in Lowell. 


City editor to new reporter—‘‘ Well, sir, 
have you found out anything as to the im- 
proved business outlook ? We shall want 
that article to-morrow.” Reporter—‘‘ Yes, 
sir; I have learned something very en- 
couraging about two very important indus- 
tries.” Editor—‘* Very good ; what is it ?” 
Reporter—‘‘ They tell me that horse-car 
drivers are working full time, and that the 
electric lighting stations are running nights.’ 
—Lowell Citizen. 

ono 


The Administration Patent Suit. 


The New York Sun says : The Pan-Elec- 
tric imposture, with which President Cleve- 
land has deliberately and gratuitously identi- 
fied his administration, was thrown out of 
court by Judge Jackson and Judge Sage at 
Cincinnati yesterday on the ground of no 
jurisdiction. 

For the administration and its advisers 
this is a discreditable conclusion of a dis- 
creditable case. There was no occasion 
whatever for bringing this suit, since every 
point that could possibly be set up in it, and 
every fact that could be alleged, had already 
been passed upon in other circuits, and is 
about to be finally dealt with by the Supreme 
Court at Washington, where the telephone 
cases are set down for a hearing at an early 
day. These facts were well known to the 
President ; but, in order to support his dis- 
honored Attorney-General, he concluded to 
have this suit brought, and brought in Ohio 
before a Circuit Judge whom he had himself 
appointed. It was well known among law- 
yers that the Bell Company, the defendant in 
the case, was nota resident of Obio, and it 
was not believed that it could there be 
brought into court ; but for the purpose of 
the stock speculation which the Pan-Electric 
party had in hand, it was deemed more ad- 
vantageous to take the chances in Ohio, in 
the hope that by such means more Pan- 
Electric stock might be disposed of, and 
more money realized for the manipulators of 
the project. 

However, the whole scheme has come to 
nought through the decision of Judge Jack- 
son and Judge Sage. President Cleveland 
suffers the part of dishonor to which be has 
needlessly and willfully exposed his adminis- 
tration, while the personal friends he sougbt 
to benefit have reaped from his co-operation 
no real advantage whatever. Meanwhile the 
interests of the people in the telephone ques- 
tion and the rights of all the parties are safe 
with the Supreme Court, which will doubt- 
less at an carly day bring the whole pro- 
tracted litigation to a conclusive and final 
judgment. 


——_->e__—_ 
About an Arrow. 
Editors Electrical Review : 

On page five of the Review of November 
6, in answer to 8. T. Richmonds’ query, you 
say the arrow will represent the direction of 
the current in the line if any two of the 
metals named are put in a battery solution. 

The arrow should be reversed to represent 
the direction of a current in the line, but is 
correct for the direction of the current in- 
side the battery. 

Yours ete., 


B. C. WoLVERTON. 
Elmira, N. Y. 





Buffalo Electrical News. 
Editors Electrical Review : 

The Rochester folk are still agitated over 
the telephone question. The mayor has by 
limitation allowed the resolutions passed by 
the council to become of effect as far as the 
council have any power in the matter. On 
Monday evening the subscribers, 600 in 
number, formed an association. These 600 
out of a total of 1,000 have resolved to order 
their instruments removed the 20th of the 
present month, regardless of existing con- 
tracts. They also resolved in face of this 
that any new arrangements with the com- 
pany must cover the losses they have sus- 
tained by a voluntary act of their own by 
reason of the unexpired contracts. 

The present avsociation consists of business 
men mainly, it is understood, and the re- 
maining 400 of private houses. Negotia- 
tions, it is said, are pending to substitute the 
Dann ‘‘ make and break” telephone in place 
of the Bell service. 

The Dann machine is a wonderful instru- 
ment if one believes reports, surpassing in 
every quality essential that of the well-tried 
Bell. 





Rochestrans, it is safe to say, will know 
more of telephony when the present dis- 
turbances have subsided. 


I visited Syracuse a short time since. The 
electric lighting service there is rendered by 
the Thomson-Houston Company. The ser- 
vice is excellent, and gives general satisfac- 
tion. They have about 300 Sawyer-Man 
incandescent lamps running on distributors. 
At Utica the gas company do the electric 
lighting, and use the Thomson Houston 
system. I understand they are preparing to 
dv incandescent lighting on an extended 
scale. 





The Syracuse Company have recently put 
in their station an Allis (Milwaukee) Corliss 
engine. 





The Sawyer-Man Company have closed a 
contract with Messrs. Reynolds & Eddy for 
a 300 light plant to be placed in their new 
factory. 





I hear a rumor of a central station com- 
pany organizing here to expedite the Edison 
system, 





The U. 8S. Company are doing quite a 
business, and have recently contracted to 
light the new building of the Young Men’s 
Assuciation. H. 

Buffalo, N. Y., Nov. 16, 1886. 

—- ae —_—_——__ 
A New Kind of Glass. 

Professor Abbey and Dr. Scott, aided 
financially by the Prussian Government, 
have, it is said, invented a new and valuable 


glass. The ordinary glass contains six stb- 
stances. The new glass made by Professor 


Abbey and Dr. Scott contains fourteen. 
The most essential elements of which it is 
composed are phosphorus and boron, neither 
of which is used in common glass. With 
the old glass the full power of the micro- 
scope was the discernment of the one five 
hundred thousandth part of an inch, and 
with the new glass it is claimed that the 
one two hundred and four million seven 
hundred thousanath part of an inch can be 
distinguished. When the discovery was first 
made Car) Zeiss, the manufacturer, in whose 
place the experimentulists had worked, was 
in favor of getting out a patent, so that the 
discovery might prove a most profitable one, 
but the fact of the experiments having been 
conducted with funds supplied by the Prus- 
sian Government prevented the discoverers 
from making it a private enterprise, and com- 
pels them to muke it a public benefit. The 
difference between the new and the old glass 
consists in the refraction of light. The glass 
is not on the market yet, but will be very 
shortly. It will be used entirely for high 
power instruments.—Pitisburgh Dispatch. 
—-ae—_——_ 

«*, The National Electric Company has 
moved its general offices from Chicago to 
Elgin, making a branch office of the Chicago 


1 office. 
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Ww hat funny fellows those telephone sub- 
scribers in Rochester are. They formed an 
association to protest, and if possible to 
prevent the company from changing its 
method of collecting rentals. Nearly every- 
where the telephone people are berated for 
making no discrimination between the ren- 
tal for a residence telephone where there is a 
deaf lady and one Irish maiden, and another 
homestead where there are half a dozen 
veluble young ladies; or in business leases 
between 4 corner retail grocery and a whole- 
sale lumber concern. In Rochester, where 
the company proposes to equalize all that 
sort of thing they—speaking metaphorically 
—kick. Investigation will show that the 
kickers are those who will have to pay more, 
rather than less rentels under the new 
arrangement. That class of customers never 
will withdraw. The change will be made, 
and they will growl, but they will stay and 
pay. 





It is highly creditable to the president of 
the American system of lighting that his ef- 
forts in behalf of the lighting of the Statue 
of Liberty were successful, Mr. Goff's 
visit to Washington and conference with the 
Government officials effectively cleared away 
the official red tape, and as a very gratifying 
result to the entire country, the Goddess is 
again lighted. 


—_—_—_—_—— 

Inquiry among compositors in newspaper 
offices in New York shows much satisfaction 
as to the hygienic influence of incandescent 
electric lighting over gas. Much more work, 
with less fatigue to the eyes, is accomplished 
by printers now than before in the same 
establishments, and they particularly remark 
the lessened tendency to headache, which is 


not uncommon in such operatives. 
$< 


The Pan-Electric speculators are in a 
quandary. They brought their suit in Ohio 
because they thought they would get a more 
favorable hearing there than anywhere else, 
but the Ohio judge has declined to try the 
case, and they do not know where to turn 
next. If they bring their case in Massachu- 
setts they will have to bring it before judges 
who have already decided all the chief points 
at issue in favor of the Bell Company. It is 
a bad business, and the courts hate to touch it. 





Of the common notion that electricity 
plays an important part in the production of 
earthquakes, Professor Joseph Le Conte well 
says: ‘‘I never heard or read the slightest 
scientific proof of this theory. Electricity 
has taken hold of the popular imagination, 
so that any inexplicable thing is explained by 
electricity. For example, vital force, nerve 
force, ete., are inexplicable, so many lay it 
to electrical force. So also with earthquakes 
—electricity is made the scapegoat.” 





In accordance with the action of the board 
of overseers of Harvard University, the 
faculty have adopted a new set of requisi- 
tions for admission. The minimum science 
requisition calls for physics with laboratory 
work. This will give an impetus to practical 
work in electricity and its applications in 
large numbers of high schools. A list of 
40 experiments is published with references 
to Pickering’s Physical Manipulations, Gage’s 
Physics, Trowbridge’s New Physics, Worth- 
ington’s Introduction to Laboratory Work. 
If the instructions are followed there will be 
more real benefit from the school work in 
electricity than is now the case. 





The acting president of the Consolidated 
Telegraph and Electrical Subway Company, 
of this city. has resigned, and this organi 
zation is again without a head. Having re- 
ceived the contract for putting all the wires 
of New York underground there would seem 
to be no reason why a responsible man 
should refuse to act as the efficient head of 
the company. As another discouragement, 
a Mr. Wm. McMahon, of New Jersey, has 
commenced suit against the company for 
$250,000, claiming this amount on an agree- 
ment with the early promotors of the com- 
pany. The work of burying the wires in 
this city has so far been productive of nearly 
everything else except putting the wires un- 
derneath the surface. 





A NEW THEORY OF ACOUSTICS. 

Dr. W. Rutherford, F. R. 8., and Pro- 
fessor of Physiology in the Edinburgh Uni- 
versity, has advanced a new theory of 
acoustics, which he appears to have arrived 
at through philosophising on the telephone 
and its communication of sound vibrations. 

In the course of a recent lecture on the 
subject, after illustrating the difficulties and 
inconsistencies of the accepted theory of 
sound sensation, he said. before substituting 
another theory, be would pay a humble but 
sincere tribute to that genius of Helmholtz, 
whose magnificent services to science had 
long since placed his name among those of 
immortals. 

Some five years ago it struck the lecturer 
that the case of the telephone might throw 
light on these difficulties regarding the sense 
of hearing. When sound-waves fall on the 





plate. of one of the telephones it vibrates 
The vibrations of the iron near the magnet 
affect the magnetism, and so induce in the 
wire currents of electricity, whose frequency 
and amplitude correspond to those of the 
vibrations of the iron produced by the 
sound. The currents travel to the second 
telephone and induce oscillation of the 
magnetism, which in turn causes its iron 
plate to vibrate and produce sounds similar 
to those communicated to the first telephone. 
There is no analysis of the sound-waves. 
The transmitting telephone takes up simple 
for complex vibrations. The harmonies of 
an orchestra may fall upon it, and it does not 
fail to convert the complex sound vibrations 
into electrical vibrations, and these again 
into the complex sound of the orchestra in 
the receiving telephone. 

The theory which the lecturer had arrived 
at, and which he published that night for the 
first time, might be termed the telephone 
theory of the sense of hearing—the theory 
that the cochlea does not act on the princi- 
ple of sympathetic vibration, but that the 
hairs of all its auditory cells vibrate to every 
tone just as the drum of the ear does ; that 
there is no analysis of complex vibrations in 
the cochlea or elsewhere in the peripheral 
mechanism of the ear; that the hair cells 
transform sound vibrations into nerve vibra- 
tions, similar in frequency and amplitude to 
the sound vibrations ; that simple and com- 
plex vibrations of nerve energy arrive in the 
sensory cells of the brain, and there produce 
not sound again, of course, but the sensation 
of sound, the nature of which depends not 
upon the stimulation of different sensory 
cells, but on the frequency, amplitude, and 
form of the vibrations coming into the cells, 
probably through all the fibers of the audi- 
tory nerve. On such a theory the physical 
cause of harmony and discord is carried into 
the brain and the mathematical principles of 
acoustics find an entrance into the obscure 
region of consciousness. Now, if nerve 
energy were only electricity, that theory 
would probably be accepted at cnce, but 
nerve motion is very sluggish when com- 
pared with electricity. 





BOOK REVIEW. 





UNITS AND PHYSICAL CONSTANTS.” J. D. 
Everett, M. A., D. C. L., F. R.S., F. R.S.E., Pro- 
fessor of Natura! Philosophy in Queen’s Col- 
lege, Belfast. Second edition, 1886. Macmillan 
& Co , New York and London. 

The first edition, published in 1876, was 
very favorably received, and was exhausted 
two years ago. The changes and additions 
in that portion of the book relating to elec- 
tricity are on magnetic susceptibility, mag- 
neto-optic rotation, Greenwich magnetic ele 
ments, ratio of the two units of electricity, 
specific inductive capacity, practical units, 
gauge and resistance of wires, electromotive 
force of cells, etc. A few typographical 
errors have found their way into the text. 
For instance, the values of the E of fire 
material on p 72, the decimal (?) multiple is 
given as 111° instead of 10'*, as it obviously 
should be. Great care has been used in 
bringing the data down to date, and its handy 
arrangement and its comprehensiveness make 
it a desirable companion for all electri- 
cians, 





* GUIDE TO ELEMENTARY CHEMISTRY FOR 
Beginners. LeRoy C. Cooley. 1886. Ivison, 
Blakeman, Taylor & Co., New York and Chi- 
cago , 

This is a neatly printed text-book of 300 
pages, by the Professor of Physics and 
Chemistry in Vassar College. The cuts are 
new, made from photographs of the appara- 
tus actually used. An attempt has been 
made to explain the simple principles of the 
science only. An elementary knowledge of 
chemistry is necessary for a thorough know]l- 
edge of many electrical phenomena, and 
this is certainly a useful mannal—clear, 
simple in language, full in explanations, and 
filled with simple, instructive experiments, 
which may be performed with inexpensive 
apparatus and chemicals. 





Cleveland is now discussing the ques- 
tion of an underground conduit for all her 
electric wires. 





CHICAGO ELECTRICAL NEWS. 

It has come to be the fashion to do nearly 
everything by electricity nowadays. The 
‘*charging”’ of all sorts of receptacles with 
electricity, from a storage battery to a 
laborer’s daughter, has become so common 
that there is no longer any chance for a 
patent or other protection against infringe- 
ment. As a result, an enterprising, horny- 
handed husbandman on Harden’s Creek, near 
Sharon, Ga., guided by that sort of utili- 
tarian philosophy which would “hit if it 
was a deer, and miss if it was a calf,” went 
with a shovel to hunt gold in a bank—a 
sand bank—thinking, like the nigger with the 
lottery ticket, he knew he wouldn’t draw any- 
thing, and that made him think perhaps he 
would—so he bought—and what he knew 
proved better than what he thought about it, 

Well, the ingenuous old innocent, with 
that large and indiscriminate trust in all 
mankind which is the marked characteristic 
of the honest gravger, had taken with bim 
to aid in his labors an ignorant previous- 
condition-of-servitude, who was sadly afflicted 
with chronic rheumatism. 

The pit in which they were digging was 
filled with an “‘ oozy clay,” and the previous 
party, above mentioned, appeared to be pre- 
destined—contrary to the usual inclination of 
that sort of person—to play in the *‘ oozy 
clay,” and was surprised to find that his 
‘*rheumatics had done gone lef’ him.” 

Of course the spot is in a dense thicket of 
an almost impenetrable growth of iaurel, and 
difficult of access, but they get there all the 
same; and the simple-minded old granger is 
probably turning his mud into gold without 
digging for it. 

The printed explanation of the curative 
properties of the ‘‘oozy ’—an explanation 
which, as clear as the mud itself, is that it is 
charged with electricity.” The coming ex- 
planation will probably be found, when, by 
and by, the “Sharon Electric Ooze,’ for the 
cure of . ete.,” will be for sale by all 
druggists, ‘“‘the wrapper bearing the signa- 
ture of the proprietor asa test of genuine- 
ness. 








The Associated Press dispatch of the 17th 
from that misguided suburb of Buffalo says 
that ‘* people on the streets to-day are wear- 
ing small steel telephone plugs as badges, 
indicating their opposition to the Bell Tele- 
phone Company. The excitement here has 
culminated by the Subscribers’ Association 
issuing a notice requesting that all the steam 
whistles in the city be sounded at noon 
Saturday, as a signal that the use of the tele- 
phone service has ceased. The big fog horn 
on Kimball’s tobacco factory will open the 
concert. There are about 700 telephones in 
the city. Of these over 600 instruments are 
represented in the Subscribers’ Association, 
and every man has pledged himself to dis- 
continue the use of his ’phone Saturday, 
whether his telephone is or is not taken out. 
It is an actual case of boycott.” 





Who was that mythological individual who 
bit his own nose off to spite his face? Or 
was it some one who lived in the town made 
famous made by Sam Patch’s exploits? 





Speaking of telephones, the latest fad in 
this direction 1s a system where the ringing 
up of the other fellow by a magneto energizes 
the electro-magnets, and thus enables the 
system to work without battery. It isa new 
idea certainly—this making a storage magnet 
of an electro-magnet. Parties here claim 
that they have talked over a metallic circuit 
twelve miles out and back, twenty-four 
miles, without battery and without induc- 
tion, and the gentlemanly agent blandly re- 
marked that he had no doubt it would work 
just as well a hundred miles. Perhaps he 
believed it, but he was thunderstruck when 
he learned that his twenty-four-mile experi- 
ment was a puny weakling compared to what 
bad been done by others without any return 
wire. 


Of course the no-battery-but-magneto-re- 
juvenated system is one of those where the 
instruments are sold outright—not leased. 
Mr. Man buysa pair, takes them out to Hoop- 
pole or Shortlumber township, sets them up, 
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and they do his business from house to store 
or the women’s talk between mother’s and 
Nancy’s, and the agent pockets his money. 
What do they care about the Supreme Court 
or the Indiana legislators? 





The lights on our Board of Trade, of 
which mention has been made recently, are 
causing considerable talk. 





In an interview a few days since, Mr. 
Sperry stated that the expense of main- 
tenance of the 20 lights was $2,100 per 
annum. Thisamount, at the timethe corona 
was placed, it was understood, would be 
borne by parties interested, among others, 
the Union League Club, the Grand Pacific 
Hotel, the Counselman Building, the Royal 
Insurance Building, the Rock Island and 
Lake Shore railroad companies, who have 
a joint depot on Van Buren street, back of 
the Board of Trade, the latter corporation 
finishing the power. ‘here was also a 
tacit understanding with the gentlemen who 
at that time filled the offices of Chief of 
Police and City Comptroller, that they 
would assist in any reasonable manner, to 
get the city authorities to assist in defraying 
the expepse of maintenance. These two 
gentlemen are no longer officers of our 
municipality. The former is superintendent 
of a street car system, while the latter has 
been gathered to his fathers. 

A petition has been presented to the Coun- 
cil signed by the original parties to the con- 
tract named above, and it is hoped that the 
City Fathers will open the municipal purse 
strings to the tune of about one thousand 
dollars per annum, and this will enable the 
enterprise to be continued. The petition 
and its appurtenances was turned over to the 
comuiittee on gas. 





The storm of the 17th and 18th was as 
widespread as it was severe. It was ex- 
tremely heavy and destructive throughout 
the entire Northwest, the lake region being 
especially marked for mishaps. At Mar- 
quette, Mich., the breakwater was nearly all 
swept away, and the rolling mill dock went 
also. Three ves-els were wrecked. Other 
vessels suffered more or less, being incapable 
of keeping their courses on account of the 
blinding snow. From every port along the 
lakes come the same sort of intelligence— 
wrecks, misery, death. At one time the 
velocity of the wind at the crib, two miles 
out in the lake, was reported by Captain 
McKay, the crib keeper, at seventy-five miles 
an hour, but the signal service instrument 
only claimed twenty-five. The barometer 
mercury fell to 29.41 inches, and the tempera- 
ture dropped to 27°+, and the moisture 
precipitation amounted to .48, the equivalent 
of five inches of snow. 


At the Baltimore & Ohio telegraph office 
the storm was credited with delaying busi 
ness from one to four hours. The trouble 
was chiefly eastof Buffalo, on the Lake 
Shore route, and east of Baltimore, on the 
Baltimore and Ohio route. Wires were not 
broken so badly; but, as a newspaper re- 
porter had it, ‘‘the high winds oscillated 
them to such an extent that they were almost 
unworkable.” The Western Union wires 
were not oscillated quite so badly, as they 
were reported working fairly. At the Mu- 
tual Union office the Eastern wires were said 
to be in bad condition, particularly in Penn- 
sylvania, where a combination of hail, sleet 
and wind worked jointly for their discom- 
fiture. Western and Southern wires, all 
round, were in quite fair condition; but the 
Eastern lines, and those reaching Canadian 
points, were all more or less out of fix. 
What is peculiar in this instance is that very 
few wires were broken; and as soon as the 
‘“‘oscillations” were quieted down, the accumu- 
lated business was at once worked off. West 
of us the demonstration was largely one of 
heavy snow, and drifts accumulated every- 
where, in some cases blockading trains for 
the time being, which were relieved at once, 
when the storm quieted down. The cattle 
men claim to have no fears of loss, as they 
were all prepared for severe weather. 

Carcaco, IIl., Nov. 22. 





BOSTON ELECTRICAL NEWS. 

Dr. Harold Whiting, instructor in physics, 
Harvard University, proposes to arrange con- 
nections so that the clock beating seconds 
(regulated from the Harvard observatory) 
may regulate a} second pendulum and that 
& ys second pendulum. The last will con- 
trol a tuning-fork vibrating 64 times per 
second. If desired the latter may regulate 
a tuning-fork vibrating 2 or 4 times as fast. 
For chronograph determinations we have 
now a reliable and definite standard by 
which to compute the deductions from our 
observations. 





At a recent meeting of the stockholders of 
the Boston Consolidated Railroad a report 
of the directors was submitted, containing a 
suggestion ‘‘ that it is desirable for the com- 
pany to make an early movement in the 
substitution of other power in the place of 
horses,” and that a committee appointed to 
consider the matter will make « definite re- 
port in the course of a few weeks. 





The condition of matters in Winthrop re- 
garding the building of the electric railroad 
on the Enos system is as yet unchanged. 
The local company seems disinclined to carry 
out the spirit of their charter, and no action 
can be taken against them by the parent 
company for a year and a half, that is, until 
the limit of time in their charter expires. 





The resistance of one mile (nautical) of 
submarine telegraph cable is for Red Sea 
cable 7.79 ohms, second Atlantic, 4.19 ohms. 





The alloy platinoid (made of German 
silver with the addition of a little tungsten) 
varies in resistance with a change of temper- 
ature only half as muchas German silver. It 
is therefore more useful than German silver 
for resistance coils. 





The underground system of the Edison II- 
luminating Company is being rapidly pushed ; 
the trench on Tremont street as far as West 
street is complete with 6 large cables, the 
copper of each being as laige as a broom 
bandle. The cables are composed of a large 
number of small wires protected with calen- 
dar insulation. They are flexible when 
laid are uncoiled from drums. Every two 
feet in the trench insulating supports having 
3 slots, one fora cable, are placed. The 
cables when placed in these slots are covered 
with an insulating water-tight and gas-tight 
substance. The trench when filled to the 
top is covered with a board chemically 
treated. The trench is laid about 18 inches 
below the level of the street. A double 
nought 3 wire main is being laid in Boylston 
street, The foundation of the 20,000 light 
extension of the central station is slowly pro- 
gressing, and it is expected that the present 
capacity of the station, 3,000 lights, will be 
doubled by the first of January next. 





The axle of a railway car moving at 
the rate of 60 miles per hour, the dis- 
tance between the rails being 4 feet 84 
inches, generate a current having an electro- 
motive force of yi, of a volt. If the cars 
were 6,000 times as broad the current would 
have an E.M.F. of 10 volts, sufficient for 
train lighting. The axles in that case would 
have to be divided and insulated. Sufficient 
current would be generated, which, stored 
in secondary cells, could be employed for an 
arc locomotive head light. Instead of expen- 
sive braking apparatus at present in use ; it 
would be only necessary to have large copper 
strips running across the cars aad placed so 
that they might be put in contact with the 
wheels or track ; the immense current gener- 
ated would stop the trains in an extremely 
short time. 

{n the above we have assumed as a field of 
force only the earth's field, and no regulat- 
ing apparatus would be required. In the 
same field a coil having 3,000 turns of wire, 
the diameter of the coil being 300 cm., re- 
volving 600 revolutions per minute about.a 
vertical diameter, a current with an electro- 
motive force of about 250 volts would be 
generated. ‘‘ A dynamo without field mag- 
nets ”—at least without visible ones. 

Boston, Mass., Nov, 23, 





Rules to be Observed in Handling Electric 
Currents, as Used in Electric Lighting 
and Transmission of Power. 





Parek READ BEFORE THE ELECTRIC CLUB 
oF NEw York, NoveEMBER 4, 1886, BY 
Dr. Geo. H. BENJAMIN, OF NEW YORK. 





The rules which I would submit to your 
consideration are as follows, and have been 
compiled after a careful examination of 
those of all the fire-boards and underwriters 
associatious of the world. Ihave endeavored 
to make them as concise and clear as possible, 
and with the intention of providing as few 
onerous conditions as are compatible with 
absolute safety to life and property. 

Such rules are comprehended under the 
headings : 

1. Rules to be observed in conveying cur- 
rents of considerable quantity or electro- 
motive force in and through buildings. 

II. Rules to be observed in locating and 
constructing aerial and underground con- 
ductors. 

ILI. Rules to be observed to prevent acci- 
dents to life or bodily injury. 

I—RULEs TO BE OBSERVED IN CONVEYING 
CURRENTS OF CONSIDERABLE QUANTITY 
OF ELECTROMOTIVE FORCE IN AND 
TuHrRovuGH BuILpINGs. 

Rote I. 

The degree of E.M.F. that may be em- 
ployed in an electric circuit within any 
building should not exceed 100 volts for 
alternating currents, or 200 volts for con- 
tinuous currents. No departure will be 
allowed from this rule except by special 
permit, and then only for arc icstallations in 
large buildimgs where the whole plant is 


| 
absolutely removed from public interference. | 


Rote IL. 


The conductivity of all wires should be | 


such that 100 per cent. more current can be 
transmitted through them than that esti- 
mated as their proper carrying capacity, 
without increasing their temperature above 
150° F. 

Rote III. 

No naked conductors allowed in build- 
ings. 

Rute IV. 

All light and power circuits must be en- 
tirely metallic and of properly insulated 
wire. 
steam pipes, or the earth as a part of circuit 
is positively prohibited. 

Rue V. 


All conductors should he thoroughly well | 


insulated with a material or materials as non- 

inflammable as possible, and which will not 

fray or become loose, melt at a low tempera- 

ture (below 150° F.) or absorb moisture. 
Rete VI. 

All conductors that are exposed to moist- 
ure must be provided with a waterproof in- 
sulating covering. 

Rexe VIL. 

Where practicable, al! conductors in fac- 
tory or similar buildings should be so placed 
as to be readily inspected and tested. 

Rute VIII. 

No conductor, whether bare or insulated, 
shall be laid in wet cement, plaster, mortar, 
or other similar material. 

Reve IX. 


All conductors carried through or within 
walls, floors or partitions must be inclo-ed in 
separate metal, earthen ware, terra cotta or 
asbestos board tubes, or their equivalent, and 
which should be slightly larger in their in- 
side diameter than the conductors they are 
designed to carry. Conductors should not 
te placed above each other in such a manner 
that water could make a cross connection. 

Especial care should be taken to protect all 
concealed wires from mechanical injury. 


Rute X. 


Conductors conveying currents of con- 
siderable E.M.F. or quantity, as for arc- 
lights, power, charging of storage batteries, 
and the like, excluding secundary distribu- 
tion, should be placed at least 6 inches apart, 
the same distance from conducting bodies, 
and at least 2 feet from other wires of smaller 
diameter placed parallel therewith. 


(Contenued on eighth page, 





The employment of gas, water or) 








Oxidized silver can be made bright and 
clear by boiling it in a solution forty parts 
water and one part sulphuric acid, or by 
gently heating the article and dipping it into 


the solution. 





SOLDER FoR PLATINUM.—Platinum com- 
bines very readily with zinc, arsenic, and 
also with tin and other metals—so much so, 
that it is dangerous to melt either of those 
meials in a platinum spoon, or to solder 
platinum with common tin solder, which 
fuses ata very low temperature ; although 
platinum is constantly soldered with fine 
gold the melting point of which is very high 
in the scale. When copper is soldered and 
the solder to be colored like the surrounding 
copper, this can be done by moistening the 
solder with a saturated solution of vitriol of 
| copper and then touching the solder with an 

iron or steel wire. A thin skin of copper is 
precipitated, which can be thickened by re- 
peating the process several times. If a brass 
'ecolor is desired, a saturated solution of one 
| part of vitriol of zinc and two parts of vitriol 
of copper is used on the previously coppered 
| solder and the latter rubbed with a zinc wire. 
|To gild the soldered spot, it is first coated 
| with copper in the manner indicated above, 
| and then with gum or isinglass and powdered 
with bronze powder. The surface is ob- 
|tained, which, after drying, can be very 
brightly polished. 








The cross sights of surveyors’ instruments 
are now largely made of platinum wire. The 
wire used for this purpose is drawn to a 
diameter of about one twelve-thousandths 
of an inch. To accomplish this, fine 
drawing platinum wire  three-thousandths 
of an inch is covered with silver, bring- 
ing the diameter to one-tenth inch. 
| This is then drawn so as to give the diameter 
of platinum core required, then the silver is 
eaten off with acid, leaving the platinum 
wire.—American Machinist. 





How Mvcu oF THE CURRENT IS CONVEYED 
| BY THE WA‘tER AND How Muvcu By THE 
| DissoLveD SALT IN ANY GIVEN Case.—To 
/ answer this question it seems to me sufficient 
|to determine the amount of free acid gener- 
lated at either pole, and to compare it with 
the amount of metal deposited in the same 
time by the same current. For instance, 
with copper sulphate solution and platinum 
electrodes. If the salt conducted the whole 
current, one equivalent of free acid would 
he produced at the anode; if water con- 
ducted the whole, one equivalent of free 
acid would appear at the cathode. It is easy 
to sce this by drawing the section of a cell 
and considering its action; and so, by de- 
termining the proportion of free acid which 
actually does appear at either pole for given 
strength of solution and intensity of current, 
it is easy to reckon how much of the current 
is by each substance conducted. It is ob- 
viously necessary to diminish diffusion 
between the cathode and anode ves-els, and 
to avoid electric endosmose and the use of 
porous diaphragms. It is also probably ad- 
visable to stir or scrub the surface of both 
electrodes, so as to avoid a layer of some 
other liquid forming there, and so confusing 
the whole reaction. Migration data, if ex- 
plained in the way I suggest, will also 
give a determination of the proportion of 
current conveyed by salt and by solvent ; 
and it will be interesting to compare the two 
methods of determination, and see if they 
give the same result, If there is a dis- 
crepancy, as is very probable, it will be 
necessary to examine its cause, and to see 
whether it wholly upsets the suggested 
migration hypothesis, or only entails some 
slight modification,—Prof. 0, J, Lodge, 
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«*, Negotiations are said to be pending in 
Rochester to substitute the ‘‘ Dann make 
and break” telephone for the Bell We fear 
there will be found to be more ‘ break ” 
than anything else in this case. 

«*, The horse of Mrs. Ann Diment, of 
Madison. Wis, tripped over a sagging tele- 
phone wire, a runaway followed, and Mrs. 
Diment and a companion were seriously 
injured. The Wisconsin Telephone Com- 
pany, which owned the wire that caused the 
runaway, has just compromised by the pay- 
ment of $3,000. 

ys» The manager of the telephone ex- 
change at Atlanta, Ga., Mr. W. T. Gentry, 
has returned South after a visit to Northern 
cities, looking into the larger exchanges and 
inspecting telephone work in the North. 
While Mr. Gentry found much to interest 
him,we doubt if he saw any city with a better 
record than that of hisown Atlanta, where he 
controls one of the most satisfactory tele- 
phone exchanges in the country—satisfactory 
to patron as well as to the Southern Bell 
Company, in whose territory it lies. 

«*, Edward J. Hall, Jr., general manager 
of the American Telephone and Telegraph 
Company, of New York, states in an inter- 
view in Rochester that the company will next 
season construct a long distance telephone 
line from New York to Buffalo. Mr. Hall 
says that the New York and Philadelphia 
line now ready for operation works even 
better than short distance lines, and that the 
problem of long-distance telephoning has 
been solved. The company is pushing work 
on the construction of its line from New 
York to New Haven, Providence and Boston. 


»*, There has been a very satisfactory 
change and improvement in the telephone 
business at Scranton, Pa., the multiple sys- 
tem taking the place of the old style switch- 
boards. This is the fifth time that the 
central oflice switchboards in that city have 
been changed to make room for more exten- 
sive and improved apparatus. Pittsburgh 
and Scranton are the first cities in the State 
to adopt the new system. The telephone 
company is evidently determined that the 
service at Scranton shall be first-class in 
every respect. The manager at Scranton, 
Mr. T. J. Jennings, is a capable telephone 
man, and is now at the head of an exchange 
that will compare in excellent service and 
arrangement with any exchange of its size. 


,*, Aninterview with Mr. Joho I. Sabin, 
vice-president and general manager of all 
the Pacific Coast telephone business, who 
returned last week after a visit of two weeks 
with eastern friends, discloses the fact that 
telephone growth is still a conspicuous 
feature of electrical affairs in that section. 
He has decided that San Francisco shall have 
the benefit of all the latest improvements in 
telephone service, and will at once put in the 
improved multiple system of the Western 
Electric, and will probably consolidate three 
exchanges into one, making a total of about 
2,200 subscribers. Two miles of the Faraday 
cable—50 and 100 wire—will be used. San 
Francisco is to be congratulated on having 
such enterprising men as Messrs. Sabin and 
Ladd at the head of the telephone business 
there, and the subscribers will undoubtedly 
receive much benefit from the improvements 
that have been decided upon. 


4 Mr. Russell A. Dennison, of Provi- 
dence, R. L., has an underground system in 
which the tubes are made of asbestos and 
the insulation or packing intervening is of 
ground mica and aspbaltum, while the out- 
side is concreted with mica and obituam. 
The conduits are said to have been patented 
and constructed after specifications required 
by the New York Subway Commission and 
their electricians and experts. The mechani- 
cal work fof construction is done by resting 





the ends of the conduits on piers terminating 


apart, and with jointures, so that any 
service can be easily tapped and led into a 
building. The cost to each company, pro- 
viding four conduits are putin position, will, 
it is said, not exceed $7,500 per mile for 
each conduit, or $30,000 per mile for the 
four systems—telegraph, telephone, eiectric 
light, and fire alarm, and each conduit will 
carry 150 wires to the square foot, and each 
conduit can in future be enlarged in capacity 
without taking up. Claims of high insula- 
tion are made, of durahility and impervious- 
ness to heat, cold or moisture. 

»*, The Cincinnati Star says: ‘‘ All poles, 
cables and wires necessary for the consolida- 
tion of the exchanges are completed. Over 
600 miles of new copper wire in cables and 
on sixty-five-feet poles have been used, and a 
corresponding number of miles of old forty- 
five-feet poles, iron wire and cables, will be 
taken down. At the present time the current 
is flowing over both the old and new wires, 
which accounts for the trouble experienced 
by subscribers. So soon as the subscribers 
are transferred to the new exchange, the old 
wires will be detached from the new, and the 
old poles, cables and wires taken down 
The taking down of the old plant will not 
interfere with the service. Captain Stone is 
very positive everything will be in readiness 
for the transfer to the new exchange not 
later than the 20th. The first pole for this 
change was erected on the 15th of July. 
Considering the amount of work, both inside 
the exchange and on the streets, necessary to 
make this change, it has been put through 
with a rush, and beats all previous records. 
In a very few days Cincinnati can boast of 
having the best telephone exchange and sys- 
tem in the world. 


Neat Box of Electrical Tools, 

A correspondent inquires concerning a 
suitable box of tools for small experimental 
work. The collection illustrated in this 
issue, manufactured by the Western Electric 
Company, will probably answer his purpose. 
The collection is known as a telephone in- 
spector’s set, and is specially arranged for 
work with the telephone, and besides is well 
adapted for small electrical work, containing 
pliers, screw-driver, nippers, file, oil-can, 


etc. 
—__-> > __ 


Ohio Courts Decide that Highways Are 
the Property of Land-Owners. 

A special from Warren, Ohio, says : 

Judge H. B. Woodberry, of the Circuit 
Court, in session here, decided this after- 
noon one of the most important questions in 
Ohio courts by this decision: *‘ No corpora- 
tion operating a telephone or telegraph line 
can plant poles along highways without hav- 
ing first paid abutting land-owners for the 
privilege.” The suit is John J. Smith, of 
Champion, a farmer, against the Central Dis- 
trict and Printing Telephone Company, of 
Pittsburgh, Pa. The company, in 1885, 
planted its lines along the highway abutting 
Smith’s farm without paying for the right. 

The case was decided against the company 
in Common Pleas Court, and came from 
there to the Circuit Court. The plaintiff 
claimed that the company had no right to 
plant the line witbout first appropriating the 
property. He claimed a fee simple in the 
highway to the middle of the road, and that 
the fee was disturbed. The defendant 
claimed the right, as the plaintiff had no 
right to interfere with any assessment in the 
road for a public benent. The Court gave a 
lengthy opinion, ordering the company to 
take their poles down inside of ninety days, 





and granting $1 nominal damages. 


in the caissons set about twenty-five feet | 
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Elocution Over the Telephone. 


A young gentleman, a resident of Oshkosh, 
who had been paying attention to the art of 
|elocution and a sweet young lady at the 
same time, decided to recite for her edifica- 
tion the following beautiful lines, and made 
use of the convenient telephone between his 
office and her father’s residence : 

Tis the last rose of summer 
Left blooming alone; 

All her lovely companions 
Are faded and gone. 

No flower of her kindred, 
No rosebud is nigh, 

To reflect back her blushes, 
Or give sigh for sigh. 

This was reproduced in the young lady's 
ear as below, and she now declines to have 
anything to do with aman who recites for her 
in sach a condition of incoherency: 

’*Tisselash oesher slummer 
Lef’ bloom-loan ; 
Aller luv’panjuns 
Fay-fay-jun gone. 
Naw flowrer kinjub, 
Naw rosh-bud ish ni-i-i-i, 
To reflush backer freckles, 
Or give shy for shy. 
= sane 
Underground Telephone Wires. 

The rapid increase in the number of tele- 
phone, telegraph and electric light wires 
within the last few years has demonstrated 
the necessity of having them placed under- 
ground, for not only do the poles and net- 
work of wires disfigure the streets, but in 
case of fire they seriously interfere with the 
work of the firemen, while a severe storm 
may greatly damage the whole telephone and 
fire-alarm system, and leave in darkness 
those sections of the city which are de- 
pendent upon electric lights. 

It is encouraging to learn that that the 





TELEPHONE INSPECTOR’s Toor Box. 


New England Telephone Company is ex- 
pending about $40,000 in Boston in placing 
its wires underground. On Berkeley street, 
from Providence to Beacon street, a conduit 
has been laid for six hundred wires, and two 
hundred wires of that number are already in 
use. This will enable the company to re- 
move the poles now standing on Copley 
square and other parts of the Back Bay. 

Another line which is being placed under- 
ground connects with the old underground 
system, which leads from Pearl street to the 
corner of Franklin and Arch streets, and 
runs through the intervening streets to and 
including Tremont street, past the office at 
No. 450 Tremont street, and extends to 
Pynchon streeet. This avoids the necessity 
of seiting a line of poles on Tremont street, 
as had been contemplated. A. C. B. 
o_o 


A Telephone Manager Arrested. 

Manager John O’Minger, of the Hudson 
River Telephone company’s office at Amster- 
dam, was arrested last week on complaint of 
General Manager Uline, of the telephone 
company. O’Minger was said to be short 
in his accounts to the amount of $200. 
O’Minger was given a chance to settle, but 
failed todo so. He is held pending an an- 
swer from his parents at Schenectady, who 
have been appealed to for the amount by 
their son. This is the second manager of 
the Amsterdam exchange who has been in 
trouble with his accounts during the last 
year. 

—— ome 

«*, It appears that up to the present time 
about 10,670 kilometers of telephone lines 
have been erected in Russia, of which about 
4,000 kilometers are in St. Petersburg and 
about 3,000 in Moscow. The number of in- 
struments in use is not stated. 





A Telephone Consolidation. 





THE MISSOURI AND KANSAS TELEPHONE 
COMPANY BUY OUT THE UNITED TELE- 
PHONE COMPANY. 

Ata meeting of the directors of the Mis- 
souri and Kansas Telephone Company, held 
in Kansas City, they voted unanimously to 
increase their capital stock $250,000, and to 
buy the plant, franchise and stock of the 
United Telephone Company at $210,000, and 
to pay for the same out of this increase of 
capital stock. The United Company is the 
company owning and running most of the 
telephone exchanges in Kansas. This com- 
pany was started three years ago with a cap- 
ital stock of $600,000, the original stock 
going to par soon after organization. This 
sale does not indicate that they have made 
much money. It is understood that the 
directors of the United Company have voted 
to accept the proposition, and go out of busi- 
ness. The latest sale of Missouri and Kan- 
sas stock was at 70 cents. 

Mr. John R. Muivane, president of the 
Missouri and Kansas Telephone Company, 
returned last evening from Kansas City, and 
from him the above information was learned. 

Mr. Mulvane states that the capital stock 
of the Missouri and Kansas Telephone Com 
pany is now $1,125,000. By the purchase of 
the rights, franchises, etc, of the United line 
this company has acquired a valuable piece 
of property. 

The United line controlled all the lines in 
Kansas, excepting the counties of Atchison, 
Shawnee, Jefferson, Leavenworth, Wyan- 
dotte and Johnson. They also controlled a 
section of territory in southwestern Missouri 
known as the Springfield district. The new 
company will employ 163 hands, all told; 
the capital is all paid up, about two-thirds of 
it being Eastern. 

Mr. Mulvane has also been giving the 
subject of an electric motor to be used to 
propel a street railway, some consideration 
and attention within the past few months. 
He states that as soon as the question as to 
the practicability of the use of this motor 
for street railway purposes is definjtely set- 
tled, a company with which he is connected 
will at once take hold, and see that Topeka 
is supplied with one.— Topeka (Kans.) Com- 
monirealth. 

ee eee 


Using the Telephone to Defraud. 

Charles A. Biller, age 24, noted as a swim- 
mer and saver of people from drowning, was 
arrested in Newark last week on a charge of 
fraudulently procuring $300, the complaint 
heing made by T. & J. Feary, of Newark, 
by whom he was employed as book-keeper 
until about three months ago. The Messrs. 
Feary conduct the business of the telephone 
company in Newark. Biller asserted his in- 
nocence. Mr. John Feary states that on last 
Friday he was called to the telephone by 
some person who said he was in the office of 
the Hyatt Filter Company in Newark. The 
person requested that a telegraph order be 
sent to New York for $300 for John W. 
Hyatt, to be made payable to Alexander 
Grant. The order was sent. 

Mr Feary then learned that Mr. Hyatt 
had not authorized the telegram. He was 
visited by John P. Delaney, a jeweler of No 
2 Astor House, this city, and shown a check 
for $300, Mr. Delaney stating he had lost 
that amount by the check. Delaney said 
that Biller represented himself as Alexander 
Grant to persons in New York after the 
telegram had been sent, and was required to 
get some person to identify him He went 
to Mr. Delaney, from whom he had bought 
valuable jewelry, and the latter, who did not 
know Biller’s real name, consented to identify 
him. He went to the telegraph office aud 
gave the necessary assurance, and the check 
was given to Biller. Another difficulty occur- 
red when the cashier of the bank retused to 
cash the check until the holder was again 
identified. Delaney says that Biller there- 
upon returned to him and that he indorsed 
the check and sent Biller to his, Delaney’s 
bank, to get the money. Mr. Feary said 
that Biller was well acquainted with the 
telephone service, and that when the dis- 
covery was made that the telegram was 
fraudulent, suspicion fell upon him at once. 
Police Justire Roder said that as the offense 
had been committed in New York he could 
not act. Biller was held until the papers 
could be got for removing him to this city. 
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A Righteous Judgment. 


The opinion of the New York Mail and 
Express on the Cincinnati telephone decision 
is given in the following pointed and able 
manner : 


The United States Circuit Court has mate- 
rially injured the market price of Pan-Elec- 
tric stock. It has decided that the American 
Bell Telephone Company cannot be sued in 
a State where it simply owns the instruments 
used by local corporations in conducting 
their business. This is a hard blow to 
Garland, and serious!y damages the property 
to which he clings with a tenacity that can- 
not be shaken by the disgrace which his 
ownership brings upon the administration. 

For some reason the Pan-Electric people, 
who not only induced the Government to 
begin this suit, but who controlled the choice 
of the court before which it was begun, ob- 
jected to trying the issue in Massachusetts, 
the home of the Bell Company. The Gov- 
ernment was put in the position of doubting 
the integrity of its own justices of the First 
Circuit. The residence of the company was 
in Massachusetts and its officers lived there. 
The chief of the circuit is Justice Gray, 
who for some years was Chief Justice of the 
State, and who is known as a learned jurist 
and an upright judge. No stain has ever 
been found upon his ermine, and no suspi- 
cion of his integrity has been breathed. His 
associates are less known, but their reputa- 
tions are high in the communities where they 
live. When the Government counsel chose 
to bring the action in the Sixth Circuit they 
insulted the judges of the First Circuit. 
They exhibited an animus such as only 
parties in interest and their attorneys should 
possess. We do rot mean to reflect on 
Judge Baxter, who is now dead, but it was 
evident that his circuit was chosen for the 
venue because of his reputation as a ‘‘ patent 
smasher.” The Government’s counsel ex- 
pected that he would listen to the presenta- 
tion of their cause with more sympathy than 
the Massachusetts judges might show. 

This might have been expected from coun- 
sel for the Pan-Electric, but the Government 
is not presumed to be interested in the for- 
tunes of that speculative concern. The Gov- 
ernment, to use the strong figure of Secretary 
Lamar, was simply interested in discovering 
if its justice had been violated and if its seal 
should be torn from Prof. Bell’s patent be- 
cause it had been obtained by fraud. It 
should not have sought a court because of 
the peculiar opinions or prejudices of its pre- 
siding judge, but should have called the de- 
fendants into the court of its residence. If 
the Government doubts its judges, who shall 
honor its justice? The action of its counsel 
in selecting Cincinnati and avoiding Boston 
was that of attorneys for a tricky client who 
seeks more or less than equity—who is un- 
willing to stand on an equal footing with his 
adversary. 

The question was, shall Prof. Bell's patent 
be taken from him because it was obtained by 
fraud ? It was between the United States 
and the defendant corporation. What inci- 
dental or indirect interest the Pan-Electric 
had in the matter was not the concern of the 
United States, and yet the lawyers employed 
by the Government, in selecting the place for 
bringing the action, did precisely as if they 
had been employed by the Pan-Electric, and 
as if they represented a client having a pecu- 
niary interest in the decision of the court. 
This added to the disgrace of Garland’s con- 
nection with the company. The Pan-Elec- 
tric was organized for the purpose of making 
Rogers’ patents valuable by means of the 
kind offices of the federal Government ; and 
yesterday's decision of Judge Jackson is the 
first check with which the conspirators have 
met. One of them was appointed Attorney- 
General, and his department was used for 
bringing a suit to annul the Bell patent. 
Counsel were appointed who seem to think 
that their first duty is to the Pan-Electric in- 
stead of to the Government, and the suit was 
brought in a jurisdiction supposed to be 
friendly not to tne Government, which is the 
real plaintiff, but to a speculative beneficiary. 
Judge Jackson’s decision sends the Govern- 
ment to its court in Massachusetts. Letit go 





there as the Government, and not as the agent 
of the Pan-Electric Company, if it does not 
see fit to drop the whole wretched business. 
If it doubts any one of its judges of the First 
Circuit the President should say so openly. 
Neither he nor his attorneys should cast a 
suspicion upon the court. He should realize 
that, above all else, it is his duty to preserve 
the confidence of the people in their courts 
of justice. 

—— -m 

So-Called Telegraph Schools. 

If newspaper warnings were ever heeded, 
the institution called a school of telegraphy 
must certainly have gone to the wall ‘‘ years 
and cheers ago,” as Mr. Florence puts it. 
But the trouble lies beyond this sort of ex- 
posé. The newspaper does not seem to 
reach the “gull” until the poor fool has 
bitten at the bait and is hooked. 

One of our daily sheets took a whack at 
an institution of that kind here, the other 
day, and showed up the fraud in excellent 
form. 

The concern in question is one of the 
chronic deceptions of the city, and from its 
age and persistency in maintaining its place, 
must be well patronized. It constantly 
wants a few ‘‘young ladies to learn tele- 
graphy for our lines, situations, $60, $70, 
$80, $90. 

The newspaper man set up a job on the 
concern and sent some eager damsels up to 
interview the great mogul of the shop. The 
reporter says : 

Certain young ladies did as they were 
advised, and entered the ante-room of ‘‘ The 
Union School of Telegraphy.” 

‘* A young man sat in the corner tinkering 
with a machine, and whenever he was asked 
if the superintendent was in he arose, crossed 
the room (to where the lord chancellor 
couldn’t hear him), and seating himself in 
an arm-chair allowed the applicant to infer 
that he was the superintendent. He then in- 
formed the young applicant that the 
tuition fee was $35, which, excluding the 
cost of the manual and some specified mate- 
rial, covered all expenses. It took between 
three and four months to learn the trade, at 
the end of which prriod the company woald 
undertake to secure all graduates from the 
-chool situations. Situations, he affirmed, 
were never lacking for good operators, but of 
course there was difficulty in securing a place 
for a ‘ plug.” Situations could be had in 
he city if preferred, and the sort of work 
left to an extent to the choice of the graduate. 
There was soci] telegraphy, and commercial 
telegraphy, and theoretical telegraphy, and 
practical telegraphy. Some young ladies 
referred social telegraphy. This appeared 
to be a branch of the business which allowed 
the young lady operator to spend her evenings 
out. Itdidn’t pay so well—only about $65 
per month —but then one couldn’t expect to 
~tep into a $150 placeright a' the beginning.” 

Inquiry at the Western Union and the Bal- 
timore and Ohio offices revealed the fact that 
the best class of operators are paid $80. The 
average is about $55 to $60, while on the 
Metropolitan lines where any number of 
dots less than nine are used indiscriminately to 
represent H. P. or 6, and spaced le ters are 
comparatively unknown, the unfortuuates 
are many of them paid as high as twenty 
dollars a month. Some of these are of a 
class who, if their salary would only permit, 
would be quite fast operators. 

In the school alluded to, the method pur- 
sued is what is called the g. b. After a poor 
devil or deviless has pounded away for a 
specified length of time the ‘‘lord high ex- 
ecutioner” decides that be or she is 2 failure, 
and—pht-t-t, the individual disappears. If 
there are friends and backbones to make a 
fight, why, a compromise is effected and part 
of the money is refunded—but generally the 
bitter pill of disappointment is swallowed and 
the pupil looks up a half interest in some 
other fraud or disappears in the scum of the 
city’s whirlpool. 

One of the victims applied at a telegraph 
office here the other day, believing himself 
capable of running the phantom side of 
Gray’s multiplex or any other plex in the 
business. Had he been in an electric light 
station he would have been an electrician. 
Old operators who tried to read his writing 
could not accomplish it, and were not sure 
whether it was ancient Sanscrit or modern 
Choctaw, and his attempts at sending were 
about on a par with this. Had he been able 
to produce passable penmanship he would 





“have been worth about $15 per month. This 
style of thing is going on here constantly, 
but so long as shoppers are hunting bargains 
—so long as people expect something for 
nothing—so long will this sort of fraud teach 
by experience those whom the proverb says 
will learn in no other school. 
—_ ae 

A Telegraph Operator’s Escapades. 

Shortly after Christmas of last year Irving 
Pierce, a telegraph operator, secured a posi- 
tion to receive the night report of the 
Associated Press in Albany, N. Y. He also 
worked in daylight, being employed by C. 
E. Ford, a bucket shop operator on State 
street. On November 11 he secured a half 
interest in Ford’s business, but still retained 
his position in the Associated Press. For 
several weeks past a Sunday morning paper 
of that city has been publishing telegraphic 
news under the head of ‘ Special,” which 
news it is now known was stolen from the 
Associated Press wire and sold by him to the 
paper. On Saturday night another operator 
called on Pierce and found him taking from 
the wire four manifold copies of Associated 
Press news, or more than was necessary. 
When asked why he was doing this he said 
he took an extra copy home for his folks to 
read. His superior was informed and Pierce 
was immediately dismissed from the Asso- 
ciated Press. On Monday night he disap- 
peared with the books of the bucket shop, 
and margins aggregating $2,000. It is said 
that he bought oilon Monday and lost heavily, 
and that he closed out several customers and 
used their margins to cover his own losses. 
Pierce is married, and his wife, whose parents 
reside in Adams, N. J., is very highly re- 
spected. His present whereabouts is un- 
known. 

—_—_— peo — 
Japanese by Telephone—The Mikado’s 
Unele at the Wire. 


Ex-United States Senator McDonald 
and a group of other well-known Amer- 
icans, who were invited Sunday to wit- 
ness the interesting experiment of hear- 
ing the uncle of the Mikado, Prince Ko- 
matsu, talk Japanese over a telephone all 
the way from New York to Washington, 
were disappointed in a wholly unexpected 
way. The experiment was to be tried over 
the Turnbull inter-ocean telephone, a long 
distance instrument, over which Chinese 
dignitaries and other prominent personages 
had previously talked. The Prince arrived 
at 2.15 o’clock, preceded by his interpreter. 
The interpreter greatly astonished ex-Senator 
McDonald and all the other guests by bluntly 
announcing in English that the uncle of the 
Mikado had brought his wife, the Princess, 
with him, and would on no account enter 
the room if any of the Americans remained. 
The Prince kept his word, too, and did not 
come up stairs until the Americans left in a 
body. W. L. Paine, who had charge of the 
New York end of the experiment, who was 
staggered by the Prince’s order, apologized 
to ex-Senator McDonald and the other 
guests, who acquitted him of all responsibil- 
ity for the unpleasant incident. 

When the Americans had gone down 
stairs, the Prince and his suite came up and 
shut themselves in the room with the tele- 
phone. Little Grand Chamberlain Yosbi- 
tane Sannomiya and his large wife, who 
looks like an English woman, and the inter- 


preter, followed the Princess. Dr. James 
Green, son of Norvin Green, president of the 
Western Union Telegraph Company, was 
the only American, excepting Mr. Paine and 
his assistant, W. J. Cauly, that the Prince 
would admit to the room. Dr. Green only 
got in because he was consul to Japan. The 
telephone box was connected with wires 
leading into the Arlington hotel at Washing- 
ton. Count Eugene Metkiewics had charge 
of the instrument there, and M. Kuki, the 
Japanese minister, was beside him to talk 
Japane-e with the Prince When the Prince 
got through, the Princess talke‘l into the 
receiver and seemed delighted with every- 
thing. They all talked Japanese, and Mr. 
Paine said the language went over the wires all 
right. Afterward a number of Americans, 
who had been entertained with stories of 
Japan by a handsome gentleman who had 
come to talk Japanese to the Prince, and 
got disappointed along with the others, 
talked American over the wires with Wash- 





ington newspaper correspondents. 








.... Ata meeting of the stockholders of 
the Pacific Postal Telegraph Cable Company, 
the following officers were elected: Presi- 
dent, John W. Mackay; vice president, W. 
C. Van Horne, vice-president Canadian Pa- 
cific Railroad Company; treasurer, E. C. 
Platt; secretary, J. O. Stevens: directors, Sir 
George Stephens, president of the Canadian 
Pacific Railroad Company; C. R Hosmer, 
A. B. Chandler, H. Rosener, H. Decastro, 
and J. O. Stevens, 

.... The floating expedition to lay the U. 
8. Signal Cable between Block Island and 
the coast was in command of Mr. F. M. 
Ricketts, and consisted of barge Bella and 
tug E. Luckenbach. Twelve nautical miles 
of cable, the property of E. 8. Greely & ‘o., 
was on board. After laying this at Block 
Island, Mr. Ricketts goes to Cape Charles, 
where he will lay another cable from that 
point to Cape Henry also, for the Signal Ser- 
vice. The latter cable is 15 nautical miles 
in length, and is furnished by the Western 
Electric Company. 


. The work of running the wires for 
the new electric fire alarm in Salem will be 
begun this week. There will be twenty-five 
boxes, in addition to which each of the pres- 
ent police boxes will be de-ignated by a 
number. The central station will be at the 
police office, and First Assistant Engineer 
W. O. Arnold will be superintendent of the 
alarm. There will be a whistle on Zina 
Goodell’s machine shop, and one on Tuttle's 
tannery, besides which there will be strikers 
on the bells on the Bentley Schoolhouse and 
ihe Central Baptist Church. The system 
will be ready for use by January 1st. 


The city of Erie, Pa., expects to 
have its new fire alarm system in working 
order in another week. Under the new 
system, the city will be divided into five dis- 
tricts or loops each engine house or station 
being connected with at least one of the 
loops. Thus should a break occur in one of 
the wires it would cripple that district alone. 
The news of a fire, should the wire be crip- 
pled, would of course be telephoned to head- 
quarters, and from there it could be sent out 
to all the stations under the new repeating 
system which it is proposed to introduce at 
headquarters. 


The annual meeting of the stock- 
holders of the American District Telegraph 
Company, Brooklyn, N. Y., resulted in the 
election of the following officers: H H. 
Wheeler, presideut; David Barne't, vice- 
president; Executive Committee, H D. Pol- 
hemus, H. W. Hunt, Chas. H Wheeler: 
T. J. Powell, secretary and treasurer; and 
Messrs. H. D. Polhemus, H. H Wheeler, 
T. J. Powell, Samuel Richards, E. Spicer, 
A. B. Thorn, W. M. Van Anden, Charles H. 
Wheeler, David Barnett, H. W. Hunt, J. F. 
Pierce, Felix Campbel) and 8. H. Herriman, 
trustees ; inspectors, W. B. Davenport, 
Henry Beam and Joseph W. Carroll. 


.... The twentieth annual meeting of the 
Telegraphers’ Mutual Benefit Association 
was held in the Western Union building 
yesterday afternoon. The net gain in mem- 
bership for the yeur ending October 31 was 
230, the present membership being 3,102. 
there were 22 deaths during the year. The 
total income for the year from all sources 
was $43,008.29, and the disbursements were 
as follows: Death claims, $25,208.70; cur- 
rent expenses, medical examiner's fees, $3,- 
169,77; invested on account of reserve fund, 
$6,757 50; leaving a balance of cash on hand 
of $7,872.32. The balance due and out- 
standing is $3,411 64, and the pay value of 
the reserve fund $48,000. The following 
officers were re-elected: President, A. R, 
Brewer; vice-president, W. H. Young; secre- 
tary, Charles P. Bruch; treasurer, E, T. 
Mackay. The executive and auditing com- 
mittees were re-elected without change. 
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Rules for Handling Electric ( urrents, 
(Omtinued from fifth page.) 


Rove XI. 


Conductors rede ing alternating primary 
curren's of bigh E.M.F. must be kept a 
minimum distance of 12 inches from each 
other, and inclosed in separate highly-insu- 
lating fireproof casings. 


Roxie XII. 


Conductors conveying currents for incan- 
descent lighting and having a less E.M F. 
than 200 volts and run along wails or other 
exposed supports, should be placed at least 24 
inches apart, and a similar distance from all 
other wires or metallic bodies, except as 
provided in Rule IX. 


Rue NII. 


Conductors for arc or incandescent light- 
ing currents should be placed in grooved 
mouldings or casings of wood or dry plaster, 
or like material, preferably arranged along 
the cornice lime, and in such case there 
should be a septum of the wood or material, 
having a thickness of three inches for are 
currents and one-half of an inch for incan- 
descent currents between the wires; wooden 
mouldings may be rendered fireproof by 
painting them with a solution of tungstate of 
sodium in water. 


Roe XIV. 


Single or twin wire insulated conductors 
may be carried through electroliers or gas 
fixtures, but e-pecial care must be taken to 
insulate such conductors from the metal parts 
of the fixtures. 





Ree XV. 

The location of all concealed conductors 
should be plainly designated by an appropri- 
ate mark. 

Rute XVI. 

No metallic staples, nails, hooks or de- 
vices for attaching and supporting electrical 
conductors should be employed in buildings. 
Wooden cleats or porcelain saddles must be 
provided. Two conductors conveying high 
potential currents should never be included 
in the same saddle or cleat. 


Rute XVU. 


Twin insulated wire may be employed in 
branches feeding single incandescent lamps 
in parallel of the main circuit. 


RuLe XVIII. 


All joints should be mechanically and 
electrically perfect—the ends cleaned, united 
by solder (acid flux employed) and wrapped 
with insulating tape. 

Rue XIX. 

Safety fuses should be provided at both 
points of junction of a branch circuit with 
a main circuit and the conductivity of such 
fuses should in no instance exceed 50 per 
cent. of the current designed to operate the 
devices in circuit. 

RULE XX. 

Where practicable, all safety fuses for 
each room should be placed in a conveniently 
located fire-proof box, +o that they can be 
inspected or renewed without inconvenience 
or injury to the premises. 

Rute XXII. 

A cut-out switch which can be operated 
by the firemen or police must be placed in 
the circuit in a well-protected and accessible 
place. 

RuLE XXII. 

Magnetic cut-outs or circuit breakers 
should be used in preference to fusible strips 
on are or power circuits, and should be 
adapted to be thrown into action by any in- 
crease of current oe to 50 per cent. 
or less, as specially required. 


Rue XXIII. 


Magnetic cut-outs for use in secondary 
distribution circuits should have double 
poles, and arranged to act at 25 per cent. 
above the normal current, and be placed as 
near the entrance of the primary conductors 
into the building as possible. 


Rute XXIV. 


Where incandescent lights are run on are 
light circuits, fastening or attaching lamps 
to any gas or other metallic fixture which 
may be in electrical connection with the 
earth is prohibited. 

RULE XXV. 

Distributor boxes on arc-light circuits 
should be convenient of access, kept free 
from moisture and dust, and as far removed 
as possible from other electrical devices, 
pipes, metals, etc., or earth connections. 


Rute XXVI. 


Distributor boxes must not be placed in 
apy circuit wherein the E.M.F of the cur 
rent transmitted exceeds 1,000 volts. 


Rute XXVII. 
Distributor boxes must be arranged to 
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automatically cut out the arc current should | cated exterior to the building, in a specially 
any defect arise or accident occur, either in | prepared fire-proof structure, which should be 
box or incandescent circuit, perfecily drr. Where necessity requires that 
Rute XXVIII | they be within the building, they should be 

mae : | housed in a dry wooden room, lined with 

In working distributors, an ampere-meter | asbetos hoard. A cut-out should be included 
should be included in the circuit, and con-| in the primary circuit, adapted to act at any 
nected with an audible alarm, so that warn- | increase of 25 per cent. above normal cur- 





ing will be immediately given should the 
current exceed the standard amount. 


Rute XXIX. 


ance boxes, distributors. regulators and the 
like must always be mounted on a non-com- 
bustible insulating base. 

Their contact surfaces kept bright. and 
movable parts examined at least once a day. 
Rute XXX. 

All switches must be quick in action, and 
arranged to simultaneously make and break 
at both poles. Lapping connections and 

rubbing contact are to be preferred. 
RuLE XXXI. 

Are lamps should never be employed in 
factories where there is fine dust, as from 
flour, pulverized cork, or similar substances, 
floating in the atmosphere. 

Rute XXXII. 
The frames and other exposed parts of are 


All switches, cut-outs, safety fuses, resist- 


rent. A warning or danger sign should be 
| placed upon the door of such housing. 


Roxie XLII. 


When electric hght or be circuits are 
intended to be constructed, full particulars 
| of the proposed installations and al) its details 
|must be given in writing to the proper au- 
|thorities. This must be accompanied by 
| samples of the conductors, with a statement 
| of the maximum current which itis designed 
| to send through each. 

| Samples of the cut-outs, switches and 
| fusible plugs should hkewise be submitted, 
| unless they have previously been approved. 
| The signing of these rules and regulations 
| by an electric lighting, power, or other com- 
pany tranamittting electric currents, shall be 
considered as a guarantee on their part that 
they will faithfully observe all the conditions 
and make such reports as are therein pro- 
vided. 

| II. —RvuLEs TO BE OBSERVED IN LOCATING 
| AND CONSTRUCTING AERIAL AND UNDER- 








GROUND CONDUCTORS. 
Rote I. 


lamps shonld be properly insula'ed from the | 
circuit Each lamp must be provided with | 
a proper hand-switch, and wherever it is 
possible that an excessive current may be} Conductors conveying currents having an 
thrown on to any one lamp, or series of |E. M. F. of over 50 volts, where carried 
lamps, automatic shunts or switches must be | through cities or closely settled localities, 


provided for each lamp, to prevent all possi- 
bility of the formation of a dangerous arc. 


Rute XXXIII. 


Are lamps should be provided with means 
to prevent the carbons from falling out 
should the clamps fail to hold them. 

Rute XXXIV. 

Arc lamps should have their globes closed 
at the bottom; and wherever they are placed 
in proximity to any combustible material, 
like draperies, goods in show windows, fly- 
ings in fabric factories, or in wood-working 
establishments, they must be provided with 
very high globes or spark arresters, and the 
globes be surrounded by wire netting, to pre 
vent the falling of a broken globe. 
globes must be replaced at once. 

RuLE XXXYV. 

Incandescent lamps should in all cases be 
mounted in sockets, which effectually con- 
ceal the terminal connections. Safety plugs 
should not be allowed in lamp holders. 

RuLE XXXVI. 

No dynamo or other source of dynamic 
electricity or motor shall be placed in any 
room of any cotton, woolen, flax, jute or 
flour mill, or similar mill of lke description, 
excepting in the engine room thereof, and 
where it is necessary to locate a dynamo or 
other source of electrical energy or motor in 


motor should in all cases be housed, and 
special permi-sion must in all such cases first 
be obtained. 

RuLE XXXVII. 

Dynamos, generators and motors in all 
case~ should be placed on dry foundations, 
and preferably raised from the floor by means 
of insulating skids They should be kept 
free from accumulations of oil and dust. A 
main switch should be placed at or near the 
dynamo or motor. 

RoE XXXVIII. 

Dynamo electric machines should in all 
cases be provided with an automatic gov- 
erning device, 
change in the current 

Rute XXXIX. 


cells, on insulating supports, and in a dry 
place, a metal tank, or tank lined with metal, 


box, provided with holes for the escape of | 


gas. 
RoE XL. 


storage battery to translating 

circuits 

ployed in place of fusible strips. 
Rue XLI. 


All circuits shall be tested at least twice a | 
day, with some approved apparatus designed | 
for that purpose, in order to discover any 
ground connection or escape that may exist. 
A record of these tests shall be entered ina | 
book provided for this purpose, and a tran- | 
script thereof furnished to the proper author- 
ities once a week. 

Rue XLII. 


Where secondary generators or transform-| 





ers are employed, they should be preferably lo- 


Broken | 


a dangerous position; such generator or | 


Storage cells should in all cases be ar- | 
ranged with a space of one inch between the 


placed under them, to catch any leakage. | 
They should be kept free from moisture and | 
dust, and preferably should be enclosed in a | Rute IL. 


id é _ {translating devices contained 

Fusible safety strips should be located in| thereon, and the current be flowing thereon. 
the leads conveying the charging current| sych portion of the line or fixture must first 
to the storage battery, and in circuit from | pe cut out of circuit by means of a suitable 
devices. | eyt-out, which should be in electrical con- 


| should in all cases be insulated. 

RvteE II. 
Conducting wires over buildings must be 
| located at least seven feet above the roofs, 
| and also high enough to avoid the ladders of 
| the fire department. 


Roe III. 


| Conductorsconveying currents for arc light 
| or power, secondary distribu'ion or the like, 

and when run parallel with telegraph or tele- 
|phonic conductors, should in no case be 
|nearer than ten feet where single, and six 
| feet where double. By double is meant out- 
| going and return leads. 


Rote IV. 


Conducting wires must be secured to insu- 
lating fastenings and covered with an insula- 
tion which is water-proof on the outside and 
not easily worn by abrasion, and where wires 
are passed through wall. cornices or the like 
should be protected as in Rule XI. 

RULE V. 

Conductors carried along the exterior walls 
of buildings should in all cases be supported 
upon glass or porcelain insulators, placed at 
least ten inches apart, and so arranged as 
not to be liable to abrasion from cornices, 
metallic shutters andthe like. Special means 
should be provided to prevent accumulations 
of ice upon such conductors. 

Rue VI. 

Conducting wires conveying currents such 
as employed 1n electric lighting and power, 
and which are in proximity to other wires, 
should be so secured or guarded as to prevent 
any possibility of contacts be! ween the wires 
in case of accidents to the wires or their sup- 


ports. 
Rute VII. 


All conductors carried underground should 
| be encased in lead and preferably located in 
| conduits made of a material which is non- 
| porous to gas or water, non-inflammable and 
| of good insulating character. 





capable of controlling any III.—RvLeEs TO BE OBSERVED TO PREVENT 


ACCIDENTS TO LIFE. 
Rozz I. 
No work of any sort, kind or description 
{should be done upon an electric circuit 


| whereon the E.M.F. of the current flowing 
/ exceeds 50 volts for alternating currents and 


| 200 volts for continuous currents. 


Where it is necessary to repair any portion 
|of the line or fixtures, or lamps or other 
therein or 


| 


Switches should likewise be placed in both | nection with a visual or audible tell-tale 
Magnetic cut-outs may be em-| device to show or make evident by sound, 


that no current is flowing on the line. 
Rok IIL. 


Where bare conductors are employed for 
the transmission of power, they should rest 
upon insulating supports, and be provided 
with an insu'ating covering for at least two 
feet each side of the insulating supports. 


Rue IV. 


Long lines having a number of arc lights 
in series should be provided with a shunt 
and suitable cut-out switch around every 
tive lamps. 
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No More Gas Wars. 

Those who have heretofore entertained any 
doubts regarding the ultimate success of elec- 
tric lighting as a solid business industry, and 
the important position which its advocates 
have always claimed it would yet command 
in the commercial sense, have at last become 
convinced that their skepticism upon this 
subject has been ill-founded. 

The enormous increase in the use of the 
are light during the last year is exciting con- 
siderable attention in commercial circles. 
A somewhat significant and startling feature 
in the business is the fact that the more ad- 
vanced and progressive gas managers are 
waking up to the importance of the great 
strides now being made in the electric arc 
light field, and are now generally accepting 


the theories which have for the last four or. 


five years been so strenuously advocated by 
Mr. Edwards H. Goff, the founder of the 
American system of electric lighting, viz.: 
that the genuine interests of the gas and 
electric light companies were identical, that 
they should work together as allies, instead 
of opposing each other as common enemies. 

One of the strong points which Mr. Goff 
has always made in his arguments is that 
increased use of the electric light would 
invariably cause increased consumption of 
gas, particularly where the «lectric light was 
used for street illumination. Mr. Goff’s 
ideas upon this did not at first meet with anv 
favor whatever with the gas or electric light 
companies, outside of his own, and were 
generally opposed and scouted, whenever 
discussed, until during the last few months. 
It seems that a complete revolution has taken 
place in the minds of the gas people, and 
now many of the gas companies are adopt- 
ing the electric light themselves for street 
lighting, and nearly all of the companies are 
seriously considering the matter. 

From a recent circular issued by the 
American Electric Manufacturing Company, 
of which Mr. Goff is president, it is dis- 
covered that two wealthy gas companies 
have not only adopted the American electric 
light to operate in connection with their gas 
plants, but have actually become general 
agents for the American Company in selling 
its apparatus. The companies alluded to 
are the St. Paul Gas Company, of St. Paul, 
Minn., and the Citizens’ Gas Company, of 
Jacksonville, Fla. Mr. Goff certainly ought 
to feel that although his advanced ideas 
upon this subject did not for a long time 
meet with any favor, the general adoption of 
them now by the gas companies as sound 
and business-like is ample compensation for 
his fidelity to the subject, especially as it is 
altogether likely that the gas interes's of the 
country will naturally look to the originator 
of this plan of business as their material and 
loyal ally. 

Several other gas companies in different 
parts of the country are already adopting 
the American system of electric lighting. 
Among the more important recent contracts 
of this kind is that made a f+w days ago 
with the Suburban Light and Power Com- 
pany, of Bostoa, composed of gentlemen in 
the management of the Brookline Gas Light 
Company, through the president, Dr. Robert 
Amory, and treasurer, Mr. Francis W. Law- 
rence, Which has contracted with Messrs. 
Sowdon, Elder & Wright, of Bo-ton, New 
England agents of the American Electric 
Manufacturing Company, for an installation 
of the American system of electric lighting, 
and for the construction of comolete wire 
and pole lines extending through Brookline, 
Brighton aud Allston. The contract thus 
awarded is a strong indorsement of the 
American system, inasmuch as the decision 
was, as we are informed, arrived at only after 
several months devoted to examinations and 
tests of the various systems of electric light- 
ing, by a committee composed of Dr Amory 
and Messrs. Lawrence and Holtzer; the 
latter of the eminent and well-known firm of 
L. W. Fuller & Holtzer. This is without 
doubt the largest single contract for electri- 
cal apparatus and construction work ever 
made in New England, as the plant con- 
templated by the Suburban company is on 
a very extensive scale, the rights of way 
already obtained in Brighton and Allston 


permitting the erection of 700 poles, and the. 


complete circuits will require some 75 miles 
of copper wire. This change of front on 
the part of the gas companies is very signifi- 
cant, and it certainly places the electric light 
:n a commercial position equal to that of the 
gas companies,—V, Y. Tribune, Nov. 16 
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The New Electric Light Works in Detroit. 


The building of the Brush Electric Light 
Company, of Detroit, will be two stories 
high, and at the outset will accommodate 48 
dynamos of 65 lamps each—a 3,000 light 
plant. The lower floor will be arranged to 
receive three large engines, one of which will 
be 300-horse power and the others 180 each. 
There will also be three other smaller engines, 
besides provision for 30 additional ones to be 
used in case of necessity. Each is calculated 
torun one dynamo. The electric machines 
will all be on the second floor. 

The main engine and machine building 
measures 55 by 103 feet, and has an addition 
for large engines measuring 35 by 45 feet. 

The boiler room at the outset will be 135 
by 60 feet, containing a nest of ten boilers. 
In continuation of the boiler room is a space 
for another of the same size. The Michigan 
Central railroad runs a switch through the 
boiler room from end to end, so as to facilitate 
the handling of fuel. They will also have 
space for extra boiler rooms at the end of the 
large boiler room and at right angles 
thereto. 

It is the purpose of the company to pro- 
duce light and furnish electricity to operate 
motors. This branch of the business they 
expect to develop into one of the heaviest 
done by any similar concern. The motors 
will vary in size from three to sixty horse 
power. Thecompany will go into its new 
quarters with a machinery plant costing $60, - 
000, but with space to accommodate a plant 
worth three times that amount. 

‘‘It will be the most complete electric 
light plant in the world,” said President 
Leggett. ‘‘ Detroit has the largest territory 
covered by public electric lighting in the 
world, and it is necessary to have the very 
best appliances in existence with which to 
carry it on.” 

———_- =o —__—__ 
Electric Lighting in Boston. 

When the eleciric light first began to be 
introduced in the streets, stores and offices 
of Boston, all the profits of the invention 
were absorbed by the companies controlling 
the patents, while the corporations engaged 
in the actual work of constructing and oper- 
ating the electric lighting plants seemed to 
have entered upon a thankless and profitless 
enterprise, whose inevitable end was bank- 
ruptey. But under good management these 
conditions are now changing, the operating 
companies are approaching a sound business 
basis, and the parent companies are forced 
to be content with a much smaller share of 
the profits. 

The number of companies engaged in the 
business of furnishing electric lighting plants 
in Boston, or of maintaining or operating 
them, is so large at the present time that 
competition is putting the lights within the 
reach of the public at very moderate prices. 
The difference between the electric lighting 
service and the telephone service in the 
matter of competition is very marked. Of 
the various local electric lighting companies‘ 
five different corporations compete for the 
business of furnishing are lights for stores 
and streets. About 480 electric street lights 
are in use in Boston, the greatest number 


being furnished by the Brush Electric Light- 
ing Company, of which Mayor O’Brien is 
treasurer. 

The city advertised for bids some time 
since for furnishing electric street lights, and 
received offers from the Brush, the New 
England Weston, the Citizens’, the Mer- 
chants’, and the Charlestown Gas Company. 
The Charlestown Gas Company has lately 
put in a small electric lighting plant, and 1s 
furnishing electric lights in the Charlestown 
district. Nearly all of the bids were at the 
same figure, 65 cents per light per night, and 
it was possibly for this reason that no 
uwards were made, the lighting being done 
by the same companies as_heretofore, with- 
out any new contracts, 

The city auditor’s report shows that the 
sum of $101,978.65 was i. by the city for 
electric street lighting last year. Of this 
amount the Merchants’ Company received 
$5,946.38, the Citizens’, $6, 720. 66; the New 
England Weston, $34, 732. 74, and the Brush 
(Mayor O’Brien’s company) $54,569.87. Not 
more than a third of the business of the 
Brush Electric ym Company, however, 
consists of street lighting. It probably fur- 
nishes twice as many lights for stores as it 
does for the streets.— Boston Advertiser. 


Valuable Feed-Water Heater for Electric 
Light Companies. 

The feed-water heater illustrated on this 
page is in very extensive use in the United 
States, and for the past two or three years, 
as the companies t'ecame acquainted with its 
efficiency, has been in great demand in 
electric lighting circles. About 200 are in 
use in this business, and the extensive works 
of the National Pipe Bending Company, at 
New Haven, Conn., are crowded with 
orders, a large number of which are sent in 
by the electric light companies that are being 
organized in all parts of the country. This 





company’s feed-wa'er heater is manufactured 
in some seventeen sizes, ranging from 8 to| 
2000 horse power. We take pleasure in pre- | 

senting the claims of this heater, and are 
confident that it merits the universal praise 


—— The Louisiana Electric Light Com- 
pany of New Orleans has been ordered to 
wire the Carrollton Railroad depot and the 
St. Charles and Napoleon avenue stations, 
for the introduction of their arc lights. The 
public will appreciate this improvement. 


— The Brookside mills, Knoxville, Tenn. 
have awarded a large contract for the elec- 
tric lighting of their establishment to the 
Mather Electric Company. Mr. W. C. Huff, 
of Atlanta, Ga., is superintending the instal- 
lation. 


—— The Kankakee Electric Light and 
Power Company of Kankakee, Ill., has 
been incorporated with a capital stock of 
| $20,000, by Walter W. Hotch, William 
| Walter Cobb, J. W. Clark and Louis H. 
Erich. 


given it by all users. Col. 8. J. Fox, presi-_| — The Roxbury Gas Light Company 
dent of the manufacturing company at New | has petitioned for authority to transfer or 
Haven, is a member of the National Electric | | lease its franchise, lease its works, or contract 
Light Association, and has a host of friends | | with others to carry on its works, to furnish 
among the fraternity, who feel that they have | ‘electric light to the portion of Boston that it 


been benefited by the introduction of this is now authorized to supply with gas, and to 





heater. | 
——+e—— 


—— The Freeman Print Works, North 
Adams, Mass., are putting in an electric 
plant. The apparatus will be put in the 
printing and finishing rooms. The plant | 
consists of nine lights of sixty-five candle- 
power each. Part of these are arc and part | 
of the new series incandescent. The ma- | 
chine for generating the electricity will be 
put in the furnace room. 


— Ald. Frost, 
of Detroit, is 
authority for the 
statement _ that 
the gas compa- iam 
nies will not bid 
for the public 
lighting next 
year. This, he 
thinks, will leave 
a clear field for 
the Brush Elec- 
tric Light Com- 
pany. He hopes 
to bave the city 
charter amended 
so that outside 
companies can 
come in and bid 
for the contracts 
fora number of 
years. When the 
contract is let for 
only one year, 
there is no in- 
ducement for an @is 
outside company 
to try for it, he 
thinks. 


— A Wash- 
ington, D. C., 
exchange says: 
The uncertainty which has surrounded the 
United States Electric Light stock has been 
removed, and holders who were too timid to 
await developments have hed their stock 
taken off their hands by others better in- 
formed or more willing to assume the sup- 
posed risk. The company has decided to 
erect a substantial brick duilding on the 
property recently acquired by the company, 
just below the Avenue on Thirteenth-and-a- 
half street, and to establish there a plant 
sufficient to supply 1,500 additional arc 
lights, or its equivalent in incandescent 
lamps. . 


—— The account published on another 
page shows a splendid record for the West- 
inghouse engine for the two months from 
September 6 to November 6, 1886. The 
names of the purchasers, and the amount 
of power purchased are given, making a 
convincing and strong statement. Sixty- 
seven Westinghouse engines, a total of 3,155 
horse-power, were sold in the two months 
named, making a record that should be most 
gratifying to the energetic controllers of this 
engine, Messrs. Westinghouse, Church, Kerr 


| streets of Orange. 





Freep Water Heater or Nationat Pires Benp- 
inc Co., New Haven, Conn. 





& Co. 


own and erect all apparatus and wires neces- 
sary for that purpose. 


— The Citizens’ Gas Company, of 
Orange, N. J., closed a contract on Saturday 
last, with the American Electric Manufactur” 
ing Company, for a 50-arc light plant for the 
Several companies have 


been negotiating with the gas company, and 
others in Orange, for six months past; but 
the American 
| adopted. 


system has been finally 


— Messrs. Poole & 
Hunt, the widely 
known engineers and 
founders, of Ballti- 
more, have recently 
issued the tenth edi- 
tion of their List of 
Gearing. This firm, 
during a business ex- 
perience of over thirty 
years, have gradually 
made a specialty of 
power _ transmission 
machinery, particu- 
larly of the heavier 
types and consequent- 
ly their manufacturing 
facilities are very ex- 
tensive and ample for 
handling the heaviest 
class of work. Their 
Leffel double turbine 
water wheel is justly 
celebrated, and is used 
by numerous electric 
lighting companies 
where water-power is 
obtainable. The new 
edition of Gearing is a 
valuable reference,and 
is sent, we believe, on 
application. 


—— The Western Edison Electric Light 
Company will put in a plant at Aurora, Ill. 
The capital stock of the company is $50,000, 
and will provide for the running of 1,500 to 
2,000 lights of sixteen-candle power each. 
The Thomson-Houston Company are push- 
ing forward the work on the plant for the city, 
which will be completed by November 15. 


—— Since the incandescent lights have 
been adopted by many business houses on 
the principal streets, they, combining their 
light with the rays from the large electric 
lights hung in the streets, illuminate the 
streets in which they are hung and those ad- 
jacent admirably. It is an almost every- 
night occurrence to hear a stranger remark 
about the beauty and excellence of our elec- 
tric system, some going so far as to say it is 
superior to any in the State. If, therefore, 
the few lights in use here will make such a 
startling and decided effect on and attract 
the notice of visitors, how much greater will 
be the effect if the whole city should be 
equally well lighted. The meeting at the 
council chamber will demonstrate who are 
in favor of the electric light in the streets. 
Leavenworth (Kan.) Times. 








—— The Northampton Electric Lighting 
Company, of Northampton, of which E. P. 


Copeland is president ‘and C. H. Pierce 
treasurer, has beea incorporated, with a 
capital of $40,000. 

— The Citizens’ Gas Company, of 
Jacksonville, Florida, who have been run- 
ning an American plant of arc-lights for the 
past year, are now adding largely to their 
present plant. Two new boilers are being 
put in, and it is probable that the electric 
plant will be doubled. 

—— The South Side Electric Light Com- 
pany, Allegheny, has its lights all over the 
territory it expects to light, and hopes to 
supply light by making use of the recently 
patented system of alternate electric currents 
which will erable the electric supply to be 
furnished from Pittsburgh. 


—— Biddeford has decided to adopt a 
system of electric lighting. Several Saco 
and Biddeford gentlemev have voted to or- 
ganize a stock company under the name of 
the Saco and Biddeford Electric Light Com- 
pany, and to establish a capital stock of $30, - 
000, the shares being placed at $100 each. 

—— The Westinghouse Electric Company 
has increased the capital stock to $5,000,000, 
and has decided to purchase from Mr. George 
Westinghouse, Jr., the exclusive right to the 
Gaulard & Gibbs invention. Preparations 
are making at the works to manufacture ap- 
paratus necessary for from 2000 to 3000 lights 
day. 

—— The Brookline Gas Company, which 
are now putting in a 300 American arc-light 
plant, expect to have the lights in operation 
in three or four weeks. President Amory, 
of the gas company, was in the city last 
week, in consultation with President Goff, 
of the American company, regarding the 
work. 

— The Clinton Gas Light Company has 
filed a petition with the Secretary of the 
Commonwealth, to be presented to the Legis- 
lature, asking for authority to increase its 
capital stock to an amount not exceeding 
$250,000, to furnish Clinton and Lancaster 
with electric light and power, and the in- 
habitants of Lancaster with gas. 


—— The moon was behind a cloud one 
night in Waterbury, Coon., and as no 
provisions had been made for the electric 
light or even gas lightio furnish light in such 
an emergency, the streets were in darkness, 
and anumber of accidents, such as collisions of 
teams, unpleasant falls, etc., added to the in- 
terest of the occasion. 


—— A Washington journal says that the 
Lighthouse Board had collected a large 
amount of data regarding the illumination of 
the Bartholdi Statue of Liberty. It finds 
that $900 a month will be required to illu- 
minate the statue with the same kind of 
light as that used during the unveiling 
ceremonies. Itis thought to be impossible 
to illuminate the whole statue so that it will 
be seen at night, owing to its dull, non- 
reflecting surface. 

—— Messrs. Chas. A. Schieren & Co., of 
this city, have recently furnished the follow- 
ing ‘‘ Electric” belting to electric light com- 
panies—a good showing for a first-class belt : 
Morristown Electric Light and Power Co., 
Morristown, N. J.; Thomson-Houston Elec- 
tric Light Co , Philadelphia, Pa.; Excelsior 
Electric Co., Plymouth, Pa.; Babylon Elec- 
tric Light and Power Co., Babylon, L. I1.; 
Youngstown Rolling Mill, Youngstown, 
Ohio; Gautier Steel Department, Johns- 
town, Pa.; Thomson-Houston Electric Light 
Co, Geneca Falls, N. Y.; Fall River Elec- 
tric Light Co., Fall River, Mass.; Natick 
Electric Light Co, Natick, Mass.; Narra- 
gansett Electric Light Co., Providence, R. 
I.; Elmira Electric Light Co., Elmira, N. Y 
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INDEX OF INVENTIONS FOR WaicH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENpDING Nov. 
16, 1886. 





352,549 Watchman’s electric signal box ; William 
W. Le Grande and George W. Burton, Louisville, 
Ky., said Le Grande assignor to said Burton. 

352,571 Railway signal; Charles W. Pridham, 
Earl’s Court road, county of Middlesex, England. 

; 352,576 Station indicator; Robt. Senftner, Brook- 
yn, N. 

352,577 “Line connection for poosteentent tele- 
phones ; George F. Shaver, New York, N. 

352, 590 Railroad gate; Morton Toulmin, Wash- 
ington, D.C. 

352,596 Hinge connection for electrical instru- 
ments; George W. Wilson, Boston, Mass., assignor 
. the American Bell Telephone Company, same 
place. 

352,600 Telegraph instrument; Chancy G. Wright, 
Chicago, Il. 

352,621 Cut-out for incandescent lamps ; Hermann 
Lemp and Merle J. Wightman, Hartford, Ct., as- 
signors to the Schuyler Electric Light Company. 

352,622 Thermostatic cut-out for incandescent 
lamps; Hermann Lemp and Merle J. Wightman, 
Hartford, Ct., assignors to the Schuyler Electric 
Light Company. 

£52,625 Electric lamp; Darius Lyman and Mar- 
shal Wheeler, Washington, D. C. 

352.645 Rapid fire signal: Thomas F. Gaynor, 
Lexington, Ky. 

352,647 Automatic electric liquid level indicator ; 
John J. Ghegan, Newark, 

352,691 System of electrical distribution ; John 
Ww. Howell, New Brunswick, N. J. 

352,700 Electric railway signal; Sidney C. Ma- 
a. and Ben. L. Campbell, near Manchester, 


352,708 Storage battery; 
York, N. Y. 

352,’ 795 Telegraphic relay; Geo. Westinghouse, 
dJr., Pittsburgh, Pa. 

352,785 Telephone; William R. Cole, Detroit, 
Mich., assignor to William R. Cole, Frank G. Smith 
and Geo. W. Moore, trustees, same place. 

852,754 Flexible joint for underground ‘electrical 
conduits; Seth E. Hurlbut, Chicago, Il. 

352,771 Underground tube for electric 
Herbert G. Morehouse, Croton Landing, N. 

352,796 Electric igniter for gas engines; Cyrus W. 
Baldwin, Yonkers, N. Y., assignor to Wm. E. Hall, 
Chicago, Ill 

2, Microp ; William R. Cole, 
Detroit, Mich., we a to himself and Frank G. 
Smith and Geo. W. Moore, trustees, same place. 

352,821 Hydrocarbon incandescent light; Alex- 

ander Heilbrun, Cincinnati, Ohio. 
52,861 Burglar alarm; Charles H. Dowden; 
Newark, N. J. 

352,865 Duplex and quadruplex telegraphy 
Samuel P. Freir, Roselle, N. J., assignor to the 
Western Union Telegraph ‘Company, of New York. 

352,874 System of temperature regulation ; War- 
ren 8. Johuson, Milwaukee, Wis., assignor to the 
Johnson Electric Service Company, same place. 

352,877 Galvanic battery; Edwin J. Leland, 
Worcester, Mass. 


Otto A. Moses, New 


wires; 











BUSINESS NOTICE. 


Baker & Co., gold, silver and platinum refiners, 
assayers and smelters, 408, 410, 412 and 414 N. J. R.R. 
ave., Newark, N. J. Platinum for all purposes, any 
degree of hardness or size. Wholesale or retail. 
Native or scrap platinum, melted, refined or pur- 
chased. 








Business wanted for a two-story factory, 7535, 
well lighted, engine, gas, etc. ; built to encourage 
some industry in the village of Mattapoisett, Ply- 
mouth Co., Mass. Apply to P. M. 





FOR SALE CHEAP. 

One 12 Light Brush Dynamo & Lamps. 
One 6 Light Brush Dynamo & Lamps. 
W.N. GRAY, 

Carlisie Building, Cincinnati, Ohio. 





NEW YORK & WASHINCTON 
ELECTRICAL PATENTS. 
ee E. & FOWLER. 

A. C. FOWLER, C. E., Attorney at Law, EXAMI- 
NER IN U.S. PATENT OFFICE, 1880 to 1886, ELEC- 
TRICAL DIVISION. Office, Temple Court (Beek- 
man and Nassau Streets), New York City. 

CHAS. D. FOWLER, Counselor at Law. Office, 
Vacific Building (622-4 F Street, half block east 
Patent Office), Washington, D. C. 

Tavestigations and Correspondence in FRENCH and GERMAN. 





DWARD P. THOMPSON, Solicitor of Electrical 
Patents, and Electrical Expert (two yearsMan- 
ager—successor to N. S. Keith—of the Pat. Agency of 
the Electrical World and Associate Editor), who per- 
sonally prepared and prosecuted, while Manager, 
every case in caveats, patents, trade marks, etc.. 
submitted to the Agency, has established, as sole 
roprietor, manager and attorney, a patent office. 
0 risks. Deposits to be held by the Madison 
uare Bank, New York, till the client is satisfied 
with the work; otherwise refunded. From the 
Agency’s circular, distributed just befor my de- 
parture: “We could fill pages of simi ar unso 
licited compliments. We might add tnat since 
these letters were received we have done additional 
patent business for nearly all the above, and that 
to our knowledge we have never lost a client.” 
Write for Eero testimonials and instructions, to 
E. P. THOMPSON, Temple Court, Beekman st., N. Y. 
A 20 Arc 


ANTED: rien D5- 


yc omer 20 or more 


eres, *“Goovonurn. 
Address, wn = particulars, and best figures, 


C. B. Shedd, 85 Washington St., Chicago, Ill. 
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BUSINESS NOTICE. 





THIS IS TO GIVE NOTICE, that on Saturday, 
October 30, 1886, I addressed to * J. Burke Hendry, 
International Agency, 446 Strand, London, E. C., 
England,” a notice “ to complete and close” what- 
ever contract or extension thereof he, Hendry, had 
or pretended to have with William Mackintosh, of 
this city, relating to the use of certain inventions 
for “ underground telegraph line or lines” in the 
cities of Brooklyn and New ‘York; and in default 
of such notice reaching Hendry abroad, age is to give 
him notice, and also James Boys and S. 8. Ely, bis 
attorneys, and whoever may represent Sion or be 
his assigns, “to complete and close” said contract 
and its extension according to the terms thereof. 

William Mackintosh is under disability as non 
compos mentis, but how long that has been his con- 
dition I cannot state. 

JAMES W. BLACKWOOD, 
Guardian of the Person and Estate of 
William Mackintosh. 


Providence, R. I., Nov. 17, 1886. 


UNITED ELECTRIC COMPANY, 


SALT LAZE CITY, UTAH, AND CHEYENNE, WYO., 
Dealers in Electrical Apparatus and Supplies. 


We have special facilities for furnishing material 
and doing work in Utah, Wyoming, Idaho. Montana 
and Washington Territories at Eastern prices. 

UNITED ELECTRIC COMPANY, _ 
Post Office Box 277, Post Office Box 5 
SALT LAKE CITY, UTAH. CHEYENNE, WYOMING 








BOWSHER’S TELL SPEED INDICATOR. 


Especially adapted to Electric Light Machinery. 
lutely reliable. 


Is abso. 
Connects to machinery 
with small belt. Besides continually 
— speed on dial, it alarms whet. 
ed runs “too fast” or “too slow.’ 
Dial, 12inches diameter. Weight, 10 lbs 
All orders must give the exact size and 
average speed of shaft to be connected | 
with. —_N. P. BOWSHER, 

Sole Man’r, South Bend, Ind. 








etroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 
Medical Batteries, Skeleton and Box Bells, Burglar Alarms, 
House Annunciators, Fire Alarm Boxes, 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN, 





South Western Electrical Supply Company, 


1304 ST. LOUIS AVE., “STATION A.,” 
KANSAS CITY, MISSOURI, 


DEALERS IN 


ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS. GLOBES, 
CARBONS AND OIL A SPECIALTY. 


HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. 








Model and Experimental Work a specialty. 


Nos. 53 and 55 North Seventh Street, Fhiladelphia. 





PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 











In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 


Fig.255 
——MANUFACTURERS OF—— 
A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 














TRADE. 


, GONDA TRY 


" Gonda” (formerly Pris) Cob 
ee Jao! 






COMPLETE. 
The Porous Cell also bears Label. 


GENUINE DISQUE CELL, 


Every Jar and Porous Cell bears the label 


DO NOT BE IMPOSED UPON. 
IF DEALERS HAVE NOT THE GENUINE BATTERY. 


None of the Imitations Compare with it in Efficiency. 


THE ONLY GENUINE 


ACLANCHE DISQUE BATTERY 


Is THAT MADE BY 






THE LECLANCHE BATTERY COMPANY. 


and trade mark as shown in the cut. 
All others are imitations. 


SEND DIRECT TO US FOR PRICE LIST. 








THE LECLANCHE BATTERY C0. 


149 W. 18th St.. NewYork. 


GENUINE DISQUE POROUS CELL. 





Gtandard . 





TELEGRAPH AND TELEPHONE APPARATUS, 


Filectrical . Works, 


MANUFACTURERS OF 




















Hotel and House Annunciators, Burglar Alarms, 























== CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 





IN STOCK :—FULL LINE = 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices, 


iss” ESTIMATES FURNISHED, SEND FOR OATALOGUES AND PRICES. a3 
Cincinnati, Ohio, U. 8. A, 











| WARDEN! 


| 
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ouR NEW, 


LECLANCHE FARADIG MEDICAL BATTERY 


Our Leclanche Faradio Medical Battery is of a new and entirely original design, 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the clothes, stain the hands and make the con- 
stant handling of such medical batteries absvlutely dangerous. 


It is simplicity itself, and in ordinary use will run ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 

There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when nvt in use. Its first 
cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofure manufactured. 

The LECLANCHE FARADIC has three currents, is nickel- 
plated and mounted in an ornamentally covered case, 83¢x634x 
5 inches in size, and sold at the low price of $8.50. 


E. S. CREELEY & CO. 


(Successors to L. G. TILLOTSON & 60.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL _ MENTS 
a and MATERIAL OF EVERY DESCRIPTIO 


nos. 5 and £8 DEY STREET - - NEW YORK 


~SAWYER- 2-M AN ELECTRIC CO. 


Licensed by and Succeeding to the Commercial Business of the 
Consolidated Blectric light Company, 
—OWNERS OF THE SAWYER-MAN PATENTS.—— 


ranaoic 


ESCRELLEVRCO. 








iENERS FFICES PHILADELPHIA OFFICE, 


Mutual Life Buide, 


No. 82 NASSAU sT., BOSTON OFFICE, 


N. ¥. Vity. No. 33 FEDERAL ST. 





The CYNAMO of Lats company is AUTOMATIC in its regulation, and will Maiutain a UNIFORM 
LIGHT. with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 


Pians and Estimates Furnished for ali kinds of Incandescent Lighting. 
FURNISHED FOR THE THOWSON-HOUSTON SYSTEM OF ARC LIGHTING. 


THE UNION FIRE ALARM CO, 


145 Broadway, New York, 


ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE 


Fire Alarm System 
EVER DEVISED. 
PARTICULARLY ADAPTED to SMALL CITIES and TOWNS. 


——Correspondence solicited and Estimates furnisho? —— 


THE 


Americal Bell Telephone (ONAN, 


95 MILK ST., BOSTON, MASS. 


ESTIMates 




















This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
nuences thereof and liable to suit therefor. 


To estes LICHT AND POWER COMPANIES AND 
DEALERS IN SMALL POWER MACHINES. 
















An electric aad which can be placed directly upon an arc light circuit, 
which will do its work reliably and economically, and can be had at a low 
enough cost, is a ing which the electric lighting companies and manu- 
. facturing interests of this country have beg, been meokung tor. The many 
atiempts that have heretofore been made d motor 
this purpose have only resulted in machines ‘which were open. to several fatal 
objections. 
The character and capacity of the “‘C & C” Electric Motor are as fol- 
Weight, 12 Ibs.; size, 7 1-2 by 5 by 3 inches; ent capa up to 1-8 of a 
wer, according to the current supplied ; ced toe capacity, 18 amperes ; 
rom 800 to 2,000 turns per minute, ‘according power. requi' 
ana te for 7 average sewing machine, 1, 000 ae per minute; electro- 
motive force required, from 3 to 10 volts, according to ——¥ for avera “ 
machines about 5 volts; counter 
motor rarning aL 1,500 turns per minute. with a amperes | =i field, 5 velins 
Scions. 60 to 75 per cent.; entire and 
field being 1n series, 1-7 ohm; no coerting at aan ator. the ae having 
a continuous winding; commutator es are arranged so that the arma- 
ture can be turned in either direction without injury of any kind ; commutator 
does not wear out, and, together wit! ith Benanes. is entirely inclosed and pro- 
tected. Moto sae also manufactured by this 
‘or reuits. Our two coll battery will give power for 
the average amoun' family oat during two or three weeks. Price of 
Arc Light , -— & with ant, $20; without shunt, $17.50; Incandescent 
M ; Dom Apparat paratus (Motor and Battery), $25. Discounts for 
quantities. Ceol ryin Chas and cheap. 


The “C & C’ ELECTRIC MOTOR CO. No. 2 Wall Street, New York. 








lows: 
ok 


























4 sand 















THE _— ELECTRIC C0. 


HARTFORD, CONN. 


CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres’t. 
WOODWARD, Seo. and Treas. NT. PULSIFES, Gen'l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 


E.G. 
P, &. 


SOLE MANUFACTURERS 
UNDER ALL THE PaTEeNTs oF Ricuarp H. MATHER FoR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


SoLe MANUFACTURERS THE PATENTS OF 


CHARLES G. 


lacandescent Lamps and Appar fr Inaudescen Lhting 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 146 Broadway. Cincinnati Office, Carlisle Building, 


Chicago Office, 117 &119 Lake St. Atlanta Office,I6 Nth Broad St. 


UNDER ALL 
PERKINS FOR 


ALSO, 








NE F. PHILLIPS, PRESIDENT W. H. SAWYER, Sec'y & ELECTRICIAN 


American Electrical Works, 
PROVIDENCE, R. I. } 


EXCLUSIVE MANUFACTURERS OF THE 


FARADAY CABLE) 


CONDUCTOR 


100 CONDUCTOR 20 
TELEGRAPH CABLE 


TELEPHONE CABLE 


FOR TELEGRAPH, 
TELEPHONE & 
ELECTRIC LIGHT. 


HIGHEST INSULATION AND LOWEST 
INDUCTIVE CAPACITY OF ANY CABLE 
IN THE MARKET 


NEW YORK OFFICE ™ 
15 Cortlandt Street 
“HARRY HALL, Agent. 


THE 


India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Specially adapted for 








Guaranteed to give satisfactory services under ground and over head. 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 
No. 159 Front Street, New York Citv. 


THE 


AMERICAN ELECTRICAL DIRECTORY, 


Handsomely Bound and Finished in Cloth, Con- 
taining 500 pages devoted to the 





ELECTS < JTRPPER 





wt ™), 





THE LATEST 


INTERESTS OF ELECTRIC LIGHTING. ADVERTISING 
NOVELTY. 
. A Complete List of All and a Report of For attracting at 
m . tention to store win- 
Each Electric Light Co. in North America. dows. 
Figures are hand 


A Handy Book for Reference. 
—PRICE, $2.00— 
Published by the 


STAR IRON TOWER CO., 


Fort Wayne, Ind., U.S. A. 


painted any design 
required, 18 inches 
high, and knock on 
the window with the 
hand, Batteries will 
run 6 months with 
out any attention. 
Will be shipped, 
carefully packed, on 
receipt of Draft or 
P. O. Order, or sent 





TANDARD pain te 
ELECTRICAL amount. 
INSTRUMENTS. THE EMPIRE CITY 
Galvanometers, “Resistance Colls, ) ELECTRIC CO. 
Condensers, Zeys, Switches, &c., 779 Broadway, N. Y, 
Bailey Combination Set, 


INVENTORS OF ELECTRICAL NOVELTIES 
AND SPECIALTIES WILL PLEASE COMMU- 
NICATE WITH US, 


Pratt’s Speed Indicator, £c 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. ¥. 
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CLEVELAND, OHIO. 





MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—_T H E—— 


SOLAR CARBON & MEG. CO. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 


life. Selling Agents : 


8. B. RICHARDS, M’g'r. 
General Eastern Office, 


VITRITE & LUMINOID CO., 


14 Dey St. NewYork. | | 55 5 3a st., Philadelphia, 








A PERFECT ELECTRIC LICHT CLOBE. 


THE UNION CLASS ‘COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 
U.S.A, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





4x10 inches. 


ELECTRIC-LIGHT GLOBES 


SEND FOR PRICE-LIST. 





THE 


LITTLE-McDONALD GUT~-OUT. 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 











THE ELECTRICAL SUPPLY CO. 


FLECTRICAL [NSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 





We Manufacture the Celebrated Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 





THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 Dey Street, New York. 


THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 

descent Electric Lighting, enables the Company to give the most perfect, reliable and ec »onomical 


Electric Lighting known. 
Among the most prominent installations which this Company has effected in the city and vicinity, 


are the following: 
New York Post Office, 
Washington Building, 


Press Club, 
Delmonico’s, 


St. Denis Hotel, 
Bechtel’s Brewery, Staten Island, 


Mortimer ene Brooklyn Eagle Hotel Brunswick, 

Union Ferr, a & Muller, Turtle Bay Lotus Club, 

Pennsylva tla k? R. Ferry, ons Union Club, 

Mutual Life Insurance Uo., Equitable uilding, Union Square Hotel, 
Coleman House, New York Ferry Co., Brooklyn Bridge, and others 
Hotel Dam, Tribune Building, Theodore Stewart, 


Hotel Normandie. U.S. Custom House. Hotel Royal. 
Estimates made by Experts at short notice, on application at the office of the Company. 





| ALFRED F. MOORE, 


Manufacturer of 


_| Insulated Wire, 
| for Telephone, Telegraph and Electrie Light. 
OFFICE, LINE, AND 
| Ammnunciator 

Magnet Wire, and Flexible Cordage, 


Brownlee & Co., 200 & 202 N. THIRD ST. 
DETROIT, MICH. PHILADELPHIA, PA. 


legraph Poles G A RRBONS 


Cedar Telegraph Poles 
BOULTON CARBON CO. 


MANUFACTURERS OF 
FORMERLY 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 

Boulton Standard Carbon Comp’y, 
CLEVELAND, OHIO. 


Wire, 








BROWNLEE'S CONCAVED BRACKET 








We do not brag about our Carbons, but we 


Patent applied for.) Send for Catalog¥™” } challenge the World to produce a better. 





D. W. Baker. Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN U MI, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 








JOHNSON HEAT-REGULATING APPARATUS 


By the = of our Bioctte Wabee Service, the heating of hatdtoge to a uniform temperature is ac 
complioned. Rooms may be k 7 at any temperature desired, thereby saving fuel, discomfort, il 
health, the cracking of wood-work, furniture an pictures, and the danger of fire by over heating. 

This apparatus applies equally well to all forms of heating and ventilating devices , the thamunmuneber 
in the room automatically govern the temperature. in Idi Private 
Residences, Business offices, Hospitals, Churches, Schools, Connnedne, Factories, etc. 


SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, G11 Washington street. 











Poole & Hunt’s Lseffel Wurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
@™ Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 
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We present herewith a complete List of Orders for the Westinghouse Engine, received 
by us, from the NEW ENCLAND AND MIDDLE STATES ONLY, in the sixty days, from Sept. 6th 
to Nov. 6th, 1886. FACTS ARE STUBBORN THINGS, and it remains only for us to 
express our high appreciation of the confidence with which the public has honored us. 


WESTINCHOUSE, CHURCH, KERR & CO., 
CONTRACTING AND CONSULTING ENGINEERS, 








Westinghouse Electric Co., 
National Dredging Co. . 
Pittsburgh Electric Light Co. 


“ 


Lynn Electric Light Co., 
Union Switch & Signal Co. 
Electric Light, Heat x Powe r Co. 


Union Switch and Signal Co. 
Pennsylvania R. R., - 
East. End Electric Light c 0., 


F. a. Robbins, = * a 
T. C. Jenkins, - 
Brush E lectric Light Co. 





Pennsylvania Steel Co., 
Adams Express Co., - 
U.S. Gov't Tender**Lucerne, 





17 CORTLANDT STREET, 


Vediadiows Mominsting Co. 3d order, Schenectady, N.Y. 


Morristown Electric Light and Power Co., 


2d order, Pittsburgh, Pa., 200 H. P 

- New Y ork, 200 
- Birmingham, Pa., 150 ‘“ 
2a order, " es 150 “ 

150 
5th order, Lynn, Mass., 100 
Sth order, Pittsburgh, Pa., 100 
- Carbondale, Pa., 100 
- 2a order, a sig 75 
, 6th order, Pittsburgh, Pa.., 75 
- Altoona, “Pa.. 75 
2a order, Pittsburgh, Pa., "5 
3d order, i‘ - 75 
- - Pittsfield, Mass., 60 
- Pittsburgh, Pa. 60 
17th order, Buffalo, ‘N. Y., 60 
18th order, 4 60 
Morristown, N. J., 60 
6th order, Steelton, Pa., 60 
2d order, New York, 60 


” 12th order, Baltimore, Md., 59 


NEW YORK. 98 FOURTH AVENUE, PITTSBURGH, PA. 





Bridgeport, Conn., 


50 °° 


Westtield, Mass., 


Crane Bros., Paper Mill, - 2d order, 20 H. 
Howard Iron Works, - ‘ - 2d order, Buffalo, N. Y., a9 «P. 
Thos. Henshell, Silk Mill, - - - - - - Paterson, N. J., 5“ 
Newton Machine Tool Works, - - - - Philadelphia, Pa., _ 
Utica Gas Light Co., - - - 2d order, Ctica, N. Y., 5 
Thompson Mfg. Co.. - . . - - - Lancaster, N. H., Se | 
Keystone Electric Light Co. - - 4th order, Philadelphia, Pa. = 
Marton Bros., - - - - - - - - Taunton, Mass. 15 
D. A. Hopkins, - - - - . - - Jersey City, | Be 
Youghiogheney Coal Co., - - - - - - Pittsburgh, Pa., . 
E D. Clapp Mfg. Co., — - - - - - Auburn, N. Y., ioe 
Hudson River Paper Co., - - - - - - Mechanicville,N. Y., 15 * 
Philadelphia ‘‘ Ledger,” - - th order, Philadelphia, Pa., ae 
Worcester Gas Light Co, = - . - 2d order, Worcester, Mass., 10 
S. N. Boyd & Co., - . . - - - Richmond, Va 10 
Worthy Paper Co., —- - - - - Springfield, Mass., 10 
Johnstown Gas Co.. - - - . - - Johnstown, Pa., 10 
Phoenix Insurance Co., Hartford, Conn., 5 
C. Fred. Ruhlman, - - - - - - Trenton, N. J., 5 
W. A. Andrews, é ‘ i . - - New York, 5 
J. Forward, - - - - - - - Shippensburg, Pa., 5 
Tora, Srxry Seven Enaryes, 3,155 H. — 
AVERAGE Siz, 47 P. 





J.W. Shanley, Saw Mill, 
John Leggett & Son, Paper Boxes, - 3d oem, Troy, N. Y., 45 H. P. 
People’s Electric Light Co., . - - - Greensburg, Pa., 45 
ai i * : - - 2d order, - = 45 
Danville Nail Mfg. Co., - - - - - Danville, Pa., 45 < 
Pencoyd Iron Works, i “ i‘ - 7 - Philadelphia, Pa., 45 °* 
State Insane Asylum, - - - - - - Marion, Va., i 
“ - - - 2d order, 45“ 
J. C. Livingston & Co., Saw Mill, - - - Little Falls, N. Y., oS * 
Philadelphia ‘‘ Ledger,”  - - - - ‘ - Philadelphia, Pa., = 
sin " ‘ - - 2d order, $5 * 
- - - 3d order, 5 “ig i 
as - : - . 4th order, ‘“ ¢ 3 
Van Deventer & Horne, Hosiery Mill, - ~ - Plainfield, N. J., 3 OC“ 
Winona Paper Co., -  - - 3d order, Holyoke, Mass., 35 
Nicholas Hotton, “ . - ° - - - Partville, N. Y. 35 OC 
Ramapo Iron Works, * - = - - - Hillburn, N. Y. 35 
Wm. Broadhead & Sons, - - - 6th order, Jamestown, Pa., 35 Os 
- - 7th order, * ss 9 
Brainerd & Shepard, - - - - - Albany, N. Y., s 
Rumford Chemical Works, — - - - - - Providence, R. I _ * 
American Press Association, - - - - - New York, 3 * 
C F. Davis, Paper Mill, - - - - - Valatie. N. Y., _ 
Electrical Accumulator Co., - - . - « New York, 9 «s 
E. L. Tunis & Co., - - - - - - Baltimore, Md., Ss « 
EDISON LICHT. 
—_——<¢-4ep>-—___— 


The Edison United 


65 FIFTH AVE.. 


> - 


Estimates Furnished 


For use in Mills, Hotels, 





Mic, Company, 


NEW YORK. 


< 


For Isolated Plants, 


Theatres, Steamboats, etc. 





LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samovles and Prices. 


MAGNETO SIGNAL BELLS. 
No Battery Required. 
$4, $6, “Ditcount on iarge lors. 


ma. make a specialty of the manufacture of these bells for 
ny eo Companies, and after an experience of many years, 
acilities for the prompt execution of large orders are un- 


waaled. 
equaled. attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Oflice, Norta-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEBNwP FOR IGEUVUSTRATED CATALOGUE. 



















HECLA ELECTRIC LIGHT COMPANY, 


MANUFACTURERS OF THE 


Jackson Dynamo-Electrie Vachines, Lamps, Ete, 
For Are and Incandescent Lighting. 
Size A, capacity 20 16c. p. lamps Price, $10€ 
Size B, capacity 3016 c. p. lamps. Price, $266 
, Size C, capacity 50 16 ¢. p. lamps. Price, $340 
—ALsSO— 
GAsorarem, SUPPLIES OF am KINDS 
LWAYS IN STOC 
Estimates ee complete Electric Light and 
Steam Plants made on application. Send 
for Circular, and mention this paper 
OFFICE: 


~ 963 E. 42d St., New York. 





SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candie Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 
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VICTOR 
Turbine Water Wheel. 


celal 





The attention of Electric Companies is called to this celebratea water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
1s used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 

SEND FOR CATALOCUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 





shultz Belting Company, 


SHULTZ PATENT FULLED [LEATHER BBELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt 
in is more pliable, hugs the pulley better, transmits more power than any other, and js the only perfect 
ELECTRIC 1.1GHT BELT MADE. Agents in all cities. Send for trial belt. 


THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engin 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
4 and Highest Award from 
Franklin Institute of Philadelphia, 





Pa 


MANUFACTURED BY 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 


THE WATERHOUSE SYSTEM 


ARG LIGHTING 


Is ECONOMICAL in Power Required. The Regula- 
tion is AUTOMATIC and INSTANTANEOUS, admit- 
ting of the turning off of lights and of running 
the Generator in Complete Short Circuit, without 
heat or injury tothe Machine, The DYNAMO run 
PRACTICALLY NOISELESS and WITHOUT SPARK* 
ON COMMUTATOR, and those who have seen 
the System are ENTHUSIASTIC IN ITS PRAISE. 














is / 


Cat tah ita 
THE WATERHOUSE ELECTRIC AND MFG. COMPANY, 


Factory, Colt’s West Armory. HARTFORD, CONN. 


—-- 








CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867, 
PARTRICK & CARTER, 
Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, PHILADELPHIA, PA, 


FRANKLIN 8S. CARTER. 





New Tanove Buexeve Automatic Gut-Orr Enoines. 


a 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and moss careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 





a SPECIALTY.—Illustrated Circulars with various data as 
to practical Steam Engine Construction and performance, 
free by mail, dress 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 


WW. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New York 
W. ROBINSON, cor. Clinton and Jackson Sts., Chicago, IM. 


ROBINSON & CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO,, Minneapolis, Minn. 


| 
| 
| 


, Foundry and Machine Dept. | 


Cut-off Engines. 12 to 100 H.P. for driving Dynamo Machines 


SEND FOR CATALOGUE 


——or — 


Electric Bells, 


PUSH BUTTONS, ANNUNCIATORS, ETC., 


ISSUED BY THE 


WESTERN ELECTRIC CO. 


It Contains Descriptions and Illustrations of a 
large assortment of goods in this line. 


WITH EACH CATALOGUE IS SENT A PRICE LIST OF 


Champion Electric Bells 
AND PUSH BUTTONS. 


WESTERN ELECTRIC CO. 


ANTWERP, 
LONDON. 


Congectiont Electric Ce, 


101 BANK STREET, 


WATERBURY, CONN. 


Zincs, Leclanche Zincs, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 


CHICAGO, 
NEW YORK, | 











x 


. 


MITCHELL, VANCE & CO. 








CAS FIXTURE 
—=IM ANUP ACTURERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application 


836 & 638 BROADWAY. 
NEW VORK 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
fusulated and Bare. 








GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 





WOOD AND BRONZE PUSH BUTTONS, 
BURGLAR ALARM SPRINGS. 





Drrect Reapine Am-meters and Volt-meters. 







Marke, 


~ Phesphr- Bionge. a 


|ombines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. | 


Standard Sizes, 16, 17, and io, stuns’ Gauge. | 


ADDRESS 5 | 





' a. # } a — 
The Fhosphor-Bronze Smelting Co, Limited, ) ere 
| ELECTRICAL INSTRUMENTS of all kinds 


612 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronse - Patents | Manufactured and for sale by 
Sole Manufacturers of Phosphor-Bronze in the United Stetes. © A E. EATON, 63 and 65 Henry Street, Brooklyn, New York. 


Schuyler Electric Light 6o., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Futire free- 
dom from hissing and flickering in our Arc Lights, and long life and great bril- 
— in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
__ Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn, 





New York Office: 
No.§44 BROADWAY. 
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THE AMERICAN SYSTEM OF ARC LIGHTING. 


FOLLOWING IS A PARTIAL LIST OF APPARATUS SOLD SINCE FEBRUARY 1, 


Number of 
Lights “>. 
Carew Manufacturing Co., South Hadley Falis, Mass 


Merchants Electric Licht & Power Co., Boston. Maes. .........0.sccccccnsccccccccccessccccscccceces io 
Ware, Punts & Co , Wereesten, TAB... ccc ccccsccccvcccscece sscccscecccseesecesoves senespa busses 15 
Predera Sees RIS RNA NIE ESI ARNE LN ES EEA AEM ven s00 
We Te Cig BNI, BI on ce ccc ciditc es cccesdees inses cneesencecsecevoccccseoseccece 450 
Citizens Electric Light C ls 60d ho) Rac as eee mene ewes obsess Bee 75 
American Illuminating Co., Old Orchard Beach, Me. ......200...00.cesccces sosccevcces sensccerecs 35 
American Iliuminating Co, Hornellsville, N Poaaéscinen: nasess5seUieind4ns6600, ks: s00e0e 125 
Saratoga Biectric Laget Co , SQrRtOgh, I. Ton... nccccce cossccccccccccccccesecss cece 125 
Poughkeepsie Electric L' ight Co., Poughkeepsie, Se Ae er pee eer rere 50 
Jacksonville Gas Co., Jac ksonviile, SE a ae 50 
ib; Panel Chan On; We: PEN ss ooo os ocooccacees vcs cone sees soncasecce 25 
ee inn caine | er eeebebubennbhesesessseesonticenscessencoes 200 
Badger Illuminating Co., Chicago, Tl.. Diacteihceiegne teks neta: +1004 s CENtse teste ees 100 
American Illuminating Co.. Aare, Ga.. S oomansiive-66a lode Oh sods oh 4b Udy OFSN canes 00d vi dp Unce-6s 00 cnee 85 
George A. Mayo, ol Sa a es eraw eaten a 10 
Electrical Development au Magntactarine ety MR Di cdilen Saowescc sede oven seennben os 14 
ie Os Ch i intact CRessSy Sbbe Rhee Nebeeetsenesetessoecens éoheneee 10 
Asbury Park Electric Light Co., 2 Asbiary om, EET Nae udaetincgshaienedhiahduseadusnescuayineminae 35 
Bamford Bros., Paterson, N. J. Spbeckebe sais cevewae<aisednaveessttlles Ramen 35 


Nov. 15, 1886. 
N. B.—We refer to our Customers as to the 





1886. 

Number of 
Lights —. 

Fort William Henry Hotel, Lake George, N.Y..............02- cece ceceeeeeeeceesceeeeereeeesceeees 
Tudor Iron Works, St. Louis, Mo ..... sien 2s 
Lord & Taylor, Grand Street, New York c ity. ‘a 60 
Manchester Locomotive Works, Manchester, N. H. .. sO 
Le Roy Salt Co., Le Roy, N.Y. ... ........ A ET PEC gp ne Oe 35 
ame rican Illuminat ng Co., One ida, > -Y. cinceeneneell 50 
T. V. Roe and associates, T: aed < ® a vane b Seeeees 35 
C ANA. d Electric L ight C ‘o., Port Si cibibsuneese«<Gnacnaet ees ' sehen 25 
P. T. Hallahan, Philadelphia, aS, ce peukeesee . 15 
at Electric Light and Power Co., Nashville, Tenn........... 50 
H. M. the King cis css cbesccecs ; en 4 
Brookline Gas Co., Brookline, Mass......... .. . ....... 300 
Bridgeport Malle able Tron Co., Bridge port. ‘Conn... DERE eWulbcns “queens beubeud SonkenGuawewes 25 
American Illuminating Co., Saco and Biddeford, Me...................00e cee cece cence weweeees 100 
Edison Illuminating Co , York, Pa ; ice nabiebnéreesgebhenedeeerendetebenenaneribennt 25 
Edison Illuminating Co , Lawrence, MaSs..........-...-.e+.-.sesecesrcceccececvereces 6 
Seth W. Fuller & Holtzer, Boston, Mass... 10 
2,646 


Efficiency and Character of our Apparatus. 





SEND FOR CIRCULARS AND ESTIMATES BEFORE PUTTING IN AN ELECTRIC PLANT OF ANY KIND. 





AMERICAN ELECTRIC MANUFACTURING COMPANY. 


EXECUTIVE OFFICES: 


MUTUAL LIFE BUILDINC, 146 BROADWAY, NEW YORK, JU. S. A. 


OFFICERS: 


EDWARDS H, GOFF, President and General Manager; L. M. BATES, Vice-President; 


H. E. IRVINE, Secretary and Treasurer: JAMES J. WOOD, Electrician. 





GENERAL AGENCIES: 


American Electric Construction Company, 14€ Broadway, New York—New York State 

St. Paul Gas Co., St. Paul, Minn.—State of Minnesota. 

Citizens Gas Light Co., Jacksonville, Fla.—State of Florida. a | 
Suwdon, Elder & Wright, 131 Devonshire St., Boston. -New England States (except Connecticut.) 


J.M. Chipman, 19 Nortn Penasylvania St., Indianapolis, Ind —State of Indiana. 
Markle Engineering Company, Detroit, Mich.—State of Mic higan. 


Pittsburgh Electric Company, Eugene Ingold, General Manager, 213 Wood St., Pittsburgh, Pa.—Western 
Pennsylvania, Ohio, Kentucky and West Virginia. 


—_—= 





NEW ENGLAND GLASS WORKS, 


29 MURRAY ST., NEW YORK. 


155 FRANKLIN ST., BOSTON. 





9 In.—¥ Horizontal Roughec. 


WE MAKE A SPECIALTY 


ELECTRIC GLOBES, 


OF ALL SHAPES, IN 





12 In.—1 Vertical Roughed. 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W.LLLIBBEY &SON. 


BOSTON, MASS. 





SEND FOR PRICES. 


A CARD TO THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison’s great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts, together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VANT CASES for the purpose of fraudulently 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 








TH E 


Edison ElectrieLignt60, 


i6and 18 BROAD ST., NEW YORK. 
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A BRASS COIL HEATER, 


Supplying feed water to the boiler at 206° to212° F. A reliable and very 
effective heater. Over 1,500 in use in the United States. 


150 Electric Light Stations Supplied, and Orders being filled every week. 
Seventeen sizes manufactured, from 8 to 2,000 II.P. 
PRICES LOW AND SATISFACTION UNIVERSAL. 


THE NATIONAL PIPE BENDING CO 


84 River Street, New Haven, Conn, 


Coils and Bends of Brass and Copper Pipe Made to Order. 





JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, kte. 


SEND FOR CIRCULARS, 


ZELL ENGINEERING COMPANY 


Contractors for Steam and Power Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET NEW YORK. 








Lowest Prices, SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


FOR 


BELLS, 


HAZAZER & STANLEY, 

















32 Frankfort Street, - Il, 1. SHEPARD, Agt., 
NEW YORK. 134 E. SECOND STREET, CINCINNATI, O- 
THE CURT BATTERY. There are now in use over 18,00 
Actually the cleanest, most durable and practical, therefore the 
cost economical and effective cell be the market. For experi- 


menting, for medical purposes, for the labo! ness 
no teres cell could be fgun 


ctrmereeerencs OTTO GAS ENGINES. 


CURT W. MEYER, 357 Fourth Ave, New York. Guaranteed to Consume 25 to 75 A N Lf. ~ GAS ENGINE 


Per Cent. Less Gas than er Brake Horse-power. 


For Electrical end Mechanical Uses. 


All sizes at low prices. 
Send for samples and price list. 


A. 0. SCHOONMAKER, 158 William St. 


NEW YORK. 





Works without 
boiler, steam, coay 
)} ashes or attend 
. ance. Successfully 
adapted instead of 
steam power in all 
industries and of 
fers special advan- 
tages for running 
2 pos BE electrical machin- 

ery for Telegraph 
ind Taghenn as well as Lighting pur poses. 


OTTO CAS ENCINE WORKS, 


‘SCHLEICHER, SCHUMM & CO. 


.- corner 33d & Walnut Sts., Phila. 


ELECTRICAL PATENTS, ———— 


GEORGE H. BENJAMIN, (H. M. RAYNOR, 
No.25 BOND ST., 

35 Wall St... New York. NEW YORK. 
=~ Respticned 


















Al fen 


ALL PURPOSES. 
WHOLESALE AND RETAIL 


Consulting Electrical Engineer, 
Expert in Patent Causes, 
Solicitor of U.S. and Forzign 
PATENTS for ELECTRICAL INVENTIONS. 





STANDARD UNDERGROUND GABLE GOM’Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-President. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIR ECTORS-—Geo WestineHovse, Jr., RicHarp 8S. Warine, Mark W. WATSON, JouN H. DALzELL, 
Rogert Pircarn, ‘O. T. Wartne and C. H. Jackson. 








Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome A 3 1S ee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


All Work 
Cuaranteed. 


{28 Pearl St., N. Y. City, | Hamilton Building, 91 6th Ave.. Pittsburgh, Pa. 





Roberts-Brevoort Electric Co. 


(LIMITED,) 


Manufacturers of 


THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-O'ide 
Battery is intended for severe open-circuit work. Our dry Bat- 
7 issumething entirely new. It is put up ina Sealed 
no fluid to spitl; can be used in oy A position, 
send for Price List and Circular to 











Liberal trade discount. 
the company’s office. 


Per-Oxide Battery $1.00 
Dry Battery e $1.50 


206 Broadway, New York. 


FOR SALE BY ALL DEALERS. 


HArRIs-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. | 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN. 
CINE BUILT. 


THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I> all desirable qualities of Exxorrio Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 
was awarded the First Prizz for the best system of Arc-Lighting, and the best Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 

The ThomsonsEiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphlet will be sent on application. 


BINDERS 


FOR THE 


ELECTRICAL REVIEW. 














&/3+« OMiTtTH’*s 


(Successor to 
Smith, Bridge & Co.) 


NEW PAT'D, PLSorato 
LAVA GAS TIP, 


The Cheapest tao in the Market 
For Multiple Lighting. 
Send for prices to 
A. T. SMITH, 
6 West I4th St., New York 


CARBONS 


FOR ARC LIGHTING. 


Onty Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. fim’d, 


PITTSBURCH, PA. 


PAINE &* LADD, 


ERT E. P. 
“TALBERT E PAINE, | rony B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents. 


WASHINGTON. D. C. 


ROYCE & MAREAN, 


DEALERS IN 





Pat'd.Jan. 22 1884. 














We are now prepared to furnish for 
the convenience of subscribers to the 


REVIEW, 


Or for any other Electrical or Scientific journa 
published in this country, 





one of the latest improved self-binders. 











The binders are of the exact size of the 
paper, and each issue, as received, can 
be filea in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in @ moment, making in appearance a 
volume almost as durable as one spe- 
cially bound. The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 8829. 23 Pirk Row, New York. 





ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard's Hotel, WASHINGTON, D.C. 


EDISON LAMPS. 


3g to6 Candle Power—Special, 135 ohm Resistance 
Lamps, ee | somes © of = nae Power, 


$1.50 EACH. 
50 cent. iy ep L ay ordering one dozen. 
§) rates on large ord 
STOUT MEADOWCROFT COMPY. 
and &4 FULTON STREET, NEW YORE CITY. 
P. O. Box, 2411. 
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GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 


Does not deterio- 
rate, and for 
underwater or 
underground 

is the most 

Reliable and is 
% Durable. 

































Aerial or Unde und. 
of Conducting Wires Uber 
Marks’ Compound and Balata 
insulated Wires, Cord- 
age and Cables, for 
Office, Aerial, 
Underground 
and Battery 
Uses. 


fot, 
é 8 3 Balata Cord, 
mY for Inewudescent 

eee 


RIVER CapreEs. 
Gutta Percha 
Insulation 

Any number 
of Conduc 


Burglar 
Alarm, 

Annunciator, 
Electric Light 
and Gas Ligh: 
ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Jor Cable Splices, and Pure 
G.P. Goods of every variety 







Marks’ Compound Wire, for Battery Coppers. 




















E. 8. HAYDEN, Prest. and Treas. JOHN C, FRANCIS, Secy 


—THE 


Waterbury Electric Co., 


MANUFACTURERS OF 


| ELECTRICAL APPARATUS, 
Magneto Bells, Electric Light and Telephone Supplies. 





Send for our Prices Before Purchasing Elsewhere. 
Estimates Furnished on Special Instru- 
ments and Machinery. 


W ATERBURY. CONN. 








MANUFACTURERS OF 


Automatic Cut Of Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability. 
STEEL Borers, Heaters, SHartTine, Pvt- 
LEYS AND GEARING. 
THE LANE & BODLEY Co, 
265 to 273 Water St., 
Cincinnati, O. 
















BUTT C0. 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


"Velegraph, 
"Telephone 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 





~i. SPECIALTY. . 


< 16x24 DUUBLE BRAIDEK. 




















UTHERN == 
=ELECTRIC — 
OMPANY. 


ELectar LicHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep in stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 















































Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-euts, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York, P. 0. Box, 3,329. 


Arc Light, and Gas Companies 


Owing to Recent Improvements we now make a Specialty of 


CENTRAL STATION WORK 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 

















YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a CAE, STANDPOINT. 


FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting C0. 


59 and 61 LIBERTY ST., NEW YORK. 
216 LA SALLE ST., CHICAGO, ILL. 
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CHAS. A. CHEEVER, 
President, 


WILLARD L. CANDEE, 


a Nae 


THE CO. 


ee ne AND CABLES. 


2 Opera House Buliding. | 13 Park Row, New York. 


Thermostats — Thermostatic Fire-Alarm Apparatus 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does = destroy itself by use. A sample ther- 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. | 


DAY‘ S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percva compounds are ve ry 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public. are most of them old 
and discarded experimental eee. The present high standard and uniform 
wom po rite ay 4 result of 30 years’ experience. 

1e attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION \ ceaaiaatataies CABLES, they being the most practical and durable 
OE 

'ELEG A 1, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates tor complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’! Agent, 
16 DEY STREET, NEW YORK. 


The Brash-SWal Electric Light 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD ae & Secretary. 
A. D, JUILLIARD. Tht President. . ABORN, Treasurer. 
JO B. POWELL, General nine a4 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE Arc Lights of various Sizes. 
Are and Incandescent Lights from one Dynamo and Circult. 
SYSTEM Incandescent Lights of various Sizes from Special! Dynamo 
COMPRISES: 


for Central Station Lighting. 
Cost of Apparatus Greatly Reduced. 




















— or 


Telephone Cable. 





Surveys and Estimates Furnished by Experts 





J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt, 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 60. 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric Motors, ete 

WE FURNISH THE ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2.000, 3,000, 4,000, and up to 100,00 candle power 
Our No. 8 machine gives €5 lights of 2,000 c. p. with about 45 H. P. 

Over twenty different styles of are lamps, for indoor and outdvor use, and for tower lighting. 


MACHINES: INCANDESCENCE LIGHTING, 















udapted for use with Swan Incandescence inti These machines are automatic and do not require 
the use of any switches or resistances outside of the machine to govern the current. Will run any 
number of lamps from one up to the full capacity of the machine, without change of speed and with- 
out the use of any apparatus outside of the machine. 

Our prices are lower than other makers. 


Storage Batteries, for Incandescence Lighting and for Electric Motors. Our storage batteries are 
the only practical ones offered in-the market. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon 
factory in the world, and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced ¢ts manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economica: 
producers of power and will be largely used by Lighting Companies and others where small powers are 
required. 


THE BRUSH ELECTRIC CO. cieveienaso.,v.5.4. 





ANSONIA BRASS & GOPPER 60., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St.. New Yor stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten fo tugive ing C.P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. 

Can be used with any make of Aas, 7: 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to arc lighting companies as a means by which they can secure customers, trom one up, for incan- 

















' 16 ARCH ST., PHILADELPHIA, 


‘escent lighting anywhere on their circuit, without involving the large expense for incandescent lighti Jants, 
r the necessity of getting a large oumber of subscribers to commence with. Addres: ee 


THE BROWN ELECTRIC CO.. 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. Co. 


MANUFACTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


RIDGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4x> ROLLING MILLS, 


Bare ald Insulated Copper Wire for Electric Conductors a special 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. 
JARVIS ENGINEERING CO,, 61 Oliver St., Boston.| | TANNER & DELANEY ENGINE CO.. Richmond,Va- 
Hee ENGINEERI‘G CO., St. Louis, Mo. MORTON REED & CO., Baltimore, ‘Ma. 
F. RANDALL, Warren, Ohio. A.J. MILLER, Danville, Va. 
J0HN R. MARKLE, Detroit, Mich. W.R. BURGESS, Greensboro, N. C-. 
° NECO. 925 Market St.,Phil.,Pa. ¥. S. JOHNS, Pensacola, Fla. 
g. Z HAYWARD. 81 Lake Rte. Chicago, Ml. S. PFGRAM, Macon. Gia. 
. ANDERSON, New Orlear 8. La y. - HAUSER, Montgomery, Ala. 
2 “HAMPSON 4C0., 36 ortlandt St., New York. 























THE 


Porker-Hussel Mining i Ml, Ge 


| Wittiam Marshall, 


Manufacturer of ELEcTRICAL CONDENSERS. 
STANDARDS A SPECIALTY. 
Rooms 2 and 4 University Building. 
Corner Waverley and University Places, New York. 





MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth. and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO 


Manafactarers and Tanners of Oak Leather Belting 
and Lace Leather, 





711 PINE STREET, 


ST. LOUIS, MO. 


47 Ferry Street, New York. 
86 FEDERAL ST., BOSTON 





November 27, 1886 




















